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Thirty-seven scientists from nine
CrU=STRY countries participated in the workshop.

This is how these countries were represented:
ION FORMATION FROM ORGANIC SOLIDS Austria, 1; Belgium, 1; Canada, 1; Den-

mark, 1; FRG 20; the Netherlands, 2;
The first International workshop Sweden, 2; the UK 1; and the US 8. A

on "Ion Formation From Organic Solids" brief summary of the program is outlined
was held at the Physical Institute of below; the proceedings of the workshop
the University of MiInster on 6-8 October are to be published by Springer-Verlag
1980. The workshop was organized by in early 1981.
Prof. A. Benninghoven (Univ. of Minster), The first day's program was largely
and Sponsored by the German Research tutorial in nature, consistin§ of presen-
Society (Deutsche Forschungsge- inschaft) tations on field desorption, -Cf plasma
and the US Office of Naval Rest ch. desorption, laser desorption, and SIMS.

The purpose of the workshop was to The authors were asked to comment indi-
examine experimental and theoretical ques- vidually on (1) the number and type of
tions concerning the formation of ions ions produced by a given method (2) the

from organic solids; the primary goal ion yield and energy distribution, (3)

was to explore the similarities between the current understanding of the excita-
several new ionization methods that have tion process, and (4) the effects of
been used in recent years for the study sample preparation on their respective
of nonvolatile organic solids. These techniques. Supplementary talks covering
methods include field desorption (FD), certain aspects of each method followed
Californium-2S2 plasma desorption (PD), the principal address. The remainder
laser desorption (LD) and secondary ion of the workshop was devoted to open
mass spectrometry (SIMS). Although discussions and other more specialized
each method employs a very different topics such as ion formation mechanisms,
excitation process, the resulting ion analytical applications, and instrumenta-
spectra are remarkably similar. For ex- tion.
ample, thermally labile molecules not Prof. F.W. R6llgen (Univ. of Bonn)
only survive the energetic excitation presented the tutorial on field desorp-
process but appear as protonated, cation- tion mass spectrometry (FDMS). FDMS was
ized, or deprotonated molecular-like ions, the first technique to revolutionize
similarities of which suggest related the study of nonvolatile and thermally
ionization processes. An understanding labile compounds. Although the mass
of the mechanisms of ion formation is spectrum is typically characteiized by
required in order to successfully inter- intense (M+H)+ or (M + alkali) ions,
pret ion spectra of organic compounds. M± molecular ions have been observed
Several of these new methods have'been for more volatile molecules. The frag-
used to identify various types of compounds mentation pattern is limited and known
such as amino acids, peptides, nucleotides, to vary with emitter preparation (type,
pharmaceutical products, drugs, and loading, and solvent) and temperature.
vitamins. These techniques also have For example, long needle emitters produce
demonstrated detection limits below 10- 1 2g extensive sucrose fragmentation while
and a mass range capability of >1000 amu. shorter needles permit lesser fragmenta-

In addition to the primary goal, tion. The direct emission of cations,
the workshop had the following important e.g., N(CH.). from N(CH.),I, has been
objectives: observed. Negative ion FD spectra of some

(1) To establish a dialog between inorganic salts, vitamins, sulfonic
the active groups in these fields, acids, and saccharides have also been

(2) To discuss the various models reported. Rbllgen also discussed three
proposed for the different ion formation ionization mechanisms involving field
processes, ionization, dissolution of ions from

(3) To suggest and coordinate new condensed layers, and thermionic processes.
experiments. Prof. R.D. Macfarlane (Texas A&M

(4) To discuss those factors that Univ.) discussed plasma desorption mass
influence the ion formation process, spectrometry (PDMS) in which MeV particles
e.g., sample preparation. from the fission of 25 2Cf are the source

(S) To define the current technical of excitation. Sample molecules are
limitations of the experimental arrange- deposited from solution onto a thin Ni
ments, foil and subsequently desorbed as ions

(6) To explore potential applications as the fission fragments (a typical air
of these techniques in such fields as being 79 MeV "' Cs 2  and 104 MeV U Tc"2O)
organic trace analysis, surface chemis- pass through the metal foil. The ions
try, biochemistry, medicine, and foren- are collected by a time-of-flight (TOF)
sic chemistry. mass spectrometer and in many cases both
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molecular-like ions (M+l)+ and (M-I)- the positive molecular ion emissions drop

are present in the spectra. Moreover, considerably, an observation which indi-
alkali-ion attachment can often be ob- cates the need for close proximity between

served and, less frequently, halogen the metal substrate and the amino acid

attachment. (M± molecular ions have molecule. He also correlated other

also been observed for colored molecules.) molecular SIMS data with inter-atomic/molec-

Although the fragmentation is limited, ular binding forces and found that (1)

it is still greater than in FD spectra. covalently bonded molecules within a
Some PD spectra of biomolecules were molecular lattice seem to eject intact

presented; in particular, some polynucleo- and undergo ion-molecule reactions and

tides with mass %12,000 amu have been (2) covalently bonded anions within an

observed. Prof. K. Wien (Technische Hoch- ionic lattice seem to eject intact and

schule Darmstadt, FRG), Dr. B. Sundquist dissociate in the gas phase. Cooks

(Univ. of Uppsala) and Dipl. Phys. P. outlined the various ionization processes

DUck (Univ. of Erlangen, FRG) presented found in organic SIMS: direct ejection,
supplementary information on MeV tech- heterolysis, cationization/anionization,
niques dealing with ion desorption mech- and electron transfer. The direct ejec-

anisms determined by measuring ion yield tion mechanism produced the most intense
and energy distributions as a function yield, allowing the detection of picogram

of incident angle, beam energies, and quantities of some organic cations.

stopping powers. Wien presented some Organic dications were also observed.
high-energy sputtering results from clean Cooks' group avoided the problems and
metal foils using 2 5 2Cf PDMS. He found inconsistencies associated with surface

that the yields of metal ions were in preparation by using ground powders
agreement with Sigmund's collisional (organic plus transition metal salt) for
sputter theory. DUck discussed the samples. Cooks also described ionization

desorption of organic compounds from experiments using a NHC1 matrix which
solid surfaces by bombardment with 110, tends to eliminate all but the true /
"SF, and "S ion beams (with energies fragmentation peaks.

between 8 and 40 MeV) from a tandem accel- Prof. F. Hillenkamp (Univ. of Frank-
erator. Ie concluded that these ions, furt) described the experimental arrange-
although considerably lower in mass and ments for laser desorption mass spectrom-
energy, produced mass spectra similar etry (LDMS). Ionization occurs mostly
to those obtained using 2'2Cf fission by, attachment of an alkali cation to
products. HIe measured the relative ion the desorbed molecules. The alkali
yields and energy distributions of ions species are usually present only as
desorbed from an amino acid as a function surface contaminants. Doz. Dr. LI.R.
of the incident energy of the primary Schmid (Univ. of Vienna) discussed the
ions. The secondary ion yield increased application of Li) and chromatography.
with increasing energy loss in the sample Dr. P.G. Kistemaker (FOM-lnst. for Atomic
surface, and Molecular Physics, Amsterdam) dis-

Benninghoven presented the tutorial cussed the intensity variation in the
on SIMS. Secondary ions are sputtered cationization process with different
during the impact of low energy (a few laser wavelengths and laser powers. lte
kev) primary ions. In addition to pro- obtained a ratio >1 for (M+Na): (M+K),

tonated molecular ions, cationization M = sucrose, with a CO2 laser at 10.6 iim
of %I occurs via attachment of either but a ratio el with a Nd laser at 1.00 jm.
metal ions from the substrate or metal Some of his experiments were conducted
salts or alkali ions from alkali salts, on the tip of a thermocouple from which
Benninghoven stressed the importance (and be drew some correlation between bulk
influence) of surface preparation on sample temperature and ion emission.
secondary ion yields. While amino acids The second day of the workshop began
deposited from aqueous solution gave with talks on "Other Ionization Processes"
high background and contaminant peaks, such as thermal desorption and field
thoe acids deposited by evaporation yielded and electron ionization. Prof. J. Block

clean spectra. lie also showed that a lIritz-iHaber Institute, Berlin) spoke
9 keV Cs ion beam resulted in less frag- on laser-assisted field desorption.
mentat ion for amino acids than a I keV lie observed a linear correlation of the
beam. Supplementary SIMS talks were number of photons-in to the number of
given by [)r. R..J. (:olton (NRI.) and Prof. ions-out. Dr. A. McCormick (Aldermaston-
R.;. t(ooks PI'urdue Univ.). Colton dis- Ilk) spoke of in-beam l: and CI techniques.
c~ssed the fragmentation patterns of several Prof. .1. Drowart (Univ. of Brussels)
amino acids and the factors such as used thermal evaporation followed by
'urface coverage and surface roughness II to address the question, "When do
which influence ion emission. When the we get parent fragment ions?" lie used
adsorbed amino acid f i]m is too thick, the [rank-London principle to predict
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bound or dissociated products. Dr. R. tion processes. PDMS is believed to be
Stoll discussed models for thermal desorp- more electron plasma-like while LDMS is
tion from organic solids and the absence more thermal evaporation-like. On the
of fragmentation in this process, following day Dr. N. Ffirstenau (Univ.

The next session was devoted to areas of Frankfurt) showed experimental depen-
of analytical applications. Prof. H.R. dency of molecular ion emission on bulk
Schulten (Univ. of Bonn) and Dr. J.J. sample temperature during desorption.
Veith (Univ. of Darmstadt) discussed FD He also presented some quantitative re-
applications. Dr. H.J. Heinen (Leybold- sults for equilibrium and non-equilibrium
Heraeus, Cologne) and Prof. D. Hercules evaporation processes. Prof. F. Field
(Univ. of Pittsburgh) discussed applica- (Rockefeller Univ.) discussed the chemistry
tions with the LAMMA (Laser Microprobe of fragmentation and ion-molecule reactions
Mass Analyzer) instrument. Hercules com- in PDMS. An open discussion on ion forma-
pared LDMS and SIMS results for some tion was led by Sigmund in which a ther-
polymers. The positive SIMS and LAMMA mal desorption mechanism for PD, LD, and
spectra were essentially identical and FD was considered. The mechanism for
yielded information about the appendages SIMS, on the other hand, is predicted
of several acrylic polymers. Dr. W. to differ since collisional sputtering
Sichtermann (Univ. of Minster) spoke on effects cannot be ignored.
organic SIMS of amino acids and a newly The final presentation dealt with
constructed LC-SIMS instrument. The LC- instrumentation. Prof. H. Wollnik (Philipps
SIMS instrument uses a revolving metal Univ., Marburg) gave some introductory
band onto which the effluent of the LC remarvs concerning double focusing and
is deposited and analyzed by SIMS. Dr. TOF instruments. Colton described a new
H. Jungclas (Philipps Univ., Marburg, high mass performance SIMS instrument
FRG) spoke on LC-PDMS. The discussion (double focusing type) capable of high
session which followed txied to determine mass analysis (>S000 amu). Macfarlane
the current standing and the use of these detailed the calibration procedure of
techniques to address real-world problems the TOF instrument employed in PDMS
such as the analysis of complex mixtures, studies.
It was agreed that LC-MS techniques were The final discussion dealt again
good first steps towards mixture analysis, with the ion formation process, i.e.,
Other discussion centered around aspects desorption-ionization. Concepts of a
of quantative calibration for which a nonequilibrium thermal mechanism were
"Round Robin" test was suggested but discussed. The energy transfer mechanism
ultimately ruled out. in FD, PD, and tD were attributed to

The afternoon session began with a electron excitation while atoms play the
comparison of spectra, yields, and sample important role in SIMS excitation. Cooks
preparation. Prof. K.G. Standing (Manitoba presented an excellent summary in which
Univ.) obtained some remarkably similar he depicted three desorption-ionization
SIMS and 2 5 2Cf PDMS data for some organics events. The first event deals with
with TOF instruments. The PD technique "vibrational desorption" in which the
was shown to produce slightly more fray- weakest intermolecular bonds are broken
mentation. Dr. F.R. Krueger (Univ. of giving M+, C& (cation), and (anion).
Frankfurt) compared the ion emission proc- The second case deals with "electron

esses of PD and LD. re specified two ionization" to form C and A- ions.
modes of emission for LD: desorption The third event involves simple associative

(10' - 10l W/cml). The former node and dissociative reactions seen as protona-
shows more surface sensitivity. The PD tion, deprotonation and cationization.
rsuls are corae estivty.he d rpn In conclusion, I attribute the successresults are comparable to the desorption of this first international workshop on
mode. "Ion Formation From Organic Solids" to

The final session of the day dealt the wide interdisciplinary background
with the ion formation processes. Prof. of the participants which helped to
P. Sigmund (Odense Univ., Denmark) began stimulate active discussion. A second
with an overview of the collision processes workshop was proposed prior to the Triennial
in sputtering. He outlined a 2 x 2 matrix Mass Spectrometry Conference to be held
depicting elastic (nuicear) vs inelastic in Vienna in August 1982. By then, many
(electronic) events for linear (rigid of the topics discussed will be more
lattice) and nonlinear (nonrigid lattice) fully developed. (Richard J. Colton,
cases. The differentiation between Naval Research Laboratory)
linear and nonlinear cases is dependent
on the density of energy input per unit
volume. Krueger then outlined a thermal
mechanism for PD and LD which lies between
pure electron plasma and thermal evapora-

3

. . . . . . .I. . . . - ' . . . - . . ." " 1



ESN 35-1 (1981)

LIQUID CRYSTAL POLYMERS SYMPOSIUM A principal goal of this work was to
reduce the melt transition temperature

Held at the University of Leeds on for formation of the nematic state
16, 17 July 1980, this conference was the either by copolymerizing non-mesogenic
first scientific symposium to be conducted units to reduce crystallinity, by using
under the sponsorship of the newly-formed flexible mesogenic units, or by using
"Pure and Applied Macromolecular Chemistry laterally-substituted mesogenic units.
Group" (Macro Group UK) of the combined Of particular interest was his observation
organizations of the Chemical Society and of the existence of stable biphasic
the Society of the Chemical Industry. regions containing both nematic and
The conference program was organized by isotropic phases.
Dr. John Rose of the ICI (Imperial Chem- Dr. J. Jackson, Jr., (Tennessee
ical Industries) Plastics Division and Eastman Co., Kingsport) reviewed the
consisted of 15 invited papers on both history of investigations of thermotropic
thermotropic (in the melt) and lyotropic polyesters and discussed the effect of
(in solution) liquid crystal polymers, polymer structure on mechanical and

This subject is now receiving con- crystalline polymers in such materials.
siderable industrial interest and activity He described the important variable-,
because of the outstanding mechanical for-achieving superior mechanical propertie
properties of duPont's "Kevlar" fiber, in injection molding of these polymers.
which is spun from a lyotropic solution He also emphasized the importance of
of an aromatic polyamide and owes its non-aromatic, flexible "spacers" in
unusually high tensile properties to the reducing the melting points of liquid
high degree of molecular orientation crystal polyesters, as did the fourth
achievable in such a process. There speaker in this series of papers on the
is also considerable interest in possible nematic state properties of aromatic
applications of such polymers to molded polyesters, Dr. J.E. McIntyre (Univ.
plastics (by melt processing of thermo- of Leeds). His investigations also
tropic polymers) and in display applications included the properties of thermotropic
to replace low-molecular-weight, liquid- polymers based 9n aromatic poly (ester
crystal compounds. In any case, liquid- amides).
crystal polymers represent a new state All of the polymers referred to
of matter, and for this reason alone, above showed only nematic behavior in
the conference was well justified. the melt, but Dr. C. Noel (CNRS, Paris)

Two-thirds of the papers were con- described aromatic polyesters that
cerned with thermotropic polymers, primar- formed smectic phases. She also studied
ily with aromatic polyesters. Dr. R.W. the orientation of liquid crystal polyesters
Lenz (Univ. of Massachusetts, Amherst) by magnetic fields and observed that
discussed the project in progress in his the polymers behaved essentially in the
laboratory sponsored by ONR on the effect same manner as low molecular weight com-
of rigid and flexible "spacer groups" pounds in that respect. Dr. K. Wissbrun
separating the liquid crystal forming (Celanese Research Co.) described his
mesogenic units on the thermal properties work on the melt flow properties of
of aromatic polyesters containing such thermotropic polyesters in the liquid
groups. The mesogenic groups were either crystalline state. Under such conditions
p-oxybenzoate or hydroquinone terephthalate their rheological properties were much
units. The temperature ranges over which different from those of polymers with
these polymers showed nematic behavior, isotropic melts in that they showed:
and the enthalpies and entropies of (1) long relaxation times; (2) no die
transition were the principal variables swell; (3) the onset of shear dependence
studied. The polymers were characterized at much lower shear rates (due to molec-
hy hot-stage microscopy on a polarizing ular orientation at low shear stresses);
microscope for melt birefringence and and (4) in general, a very great depen-
stir opalescence, by DCS for thermal dence on shear history and thermal history.
properties, and by x-ray and small-angle Ihe talk by Mr. F.N. Cogswell (ICI,
light-scattering methods for nematic and Plastics Div.) was also concerned with
crystalline structure and morphology, the rheological behavior of liquid crys-

Dr. B.P. Griffin (ICI Plastics Div.) talline polymers, bit his work involved
also described the effect of non-mesogenic both thermotropic melts and lyotropic
units on the liquid crystalline properties solutions. He studied oressure-temperature
of aromatic copolyesters. He presented relationships in extrusion processes
phase diagrams for several such systems involving aromatic polyester melts for
relating thermal properties to copolymer the former and aromatic polyamide solu-
compositions covering the crystalline tions for th; latter. Important ob;erva-
or glassy solid state, the nematic melt tions from his work were: (l) some
state, and the isotropic melt state, polymers show thermotronic behavior

4
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anx.er ;hear but not in the relaxed state,
,1:,d ('i a preshearing treatment of liquid COMMUNICATION
,rv-talline solutions or melts consider- SCIENCES
:i.lv facilitates fiber spinning processes.

Prof. It. Ringsdorf (Univ. of Mainz, COMMUNICAIIONS R l) AT SWEDLN'S TECHNICAL
ikG) reviewed his well-known work on the HIGH SCIIOOLS-PART III
,reparation and properties of polymers
L01ltaining pendant mesogenic groups. le Chalmers University of TechnoloU_
sas the first to show that the presence Gothenbfurg has th-e-dubTous distinc-
ot flexible spacer groups between the main tion of being the only city in Sweden
chain and the pendent mesogenic groups is considered "important" enough by the Eng-
in important controlling factor for lish to warrant having its name changed
:ihieving optimum liquid crystalline prop- (from G6teborg). flhere is little doubt that
erties. The polymers developed by Rings- its character and location (the busiest
Jorf and his associates show both nematic seaport in Sweden, and Sweden's closestand smectic behavior, and they also have city to England, by sea) qualified it for"

found that polymers showing cholesteric that honor. The city's character is
behavior with very interesting optical dominated by the shipping industry, but
properties can be obtained by incorporating it also has the air of an educational
,mall amounts of chiral groups in the side center, with groups of students milling
,hains. They have carried out extensive about, from both the University of Gothen-
,tudies on electrical and magnetic field burg and the Chalmers University of Tech-
orientation of their polymers; of partic- nology (CTHI).
ular promise for the use of liquid crystal At CTtH, I visited the Information
polymers in display systems is their very Theory Department of the School of Ilectri-
recent work on the preparation of both cal Engineering. Prof. Lars Kristiansson
side-chain and main-chair thermotropic is the head of that department; he is
polymers containing polysiloxane units in assisted by Drs. Ingvar J6nsson and Per
the main chain. These polymers show Hedelin.
nematic behavior at room temperature and Hedelin's research is in the field
lielow. They are now studying the inclusions of speech signal processing. lie is partic-
of dyes into these polymers for improving ularly interested in the application of
their display properties. Kalman filtering techniques to the problem

Other talks presented at this confer- of generating a good, low-data-rate, dig-
ence were concerned with (1) the thermo- ital representation of the speech signal.
tropic properties of coal-tar and petroleum The context within which this study is
pitches of importance in the formation of being conducted is the same national
graphitizable carbon, e.g. for carbon mobile communications project described
fibers, by Miss J.R. Lander and Mr. C. At- in the preceding article on the subject
kinson (Univ. of Newcastle-upon-Tyne, UK); (See ESN 34-12:552). Htedelin is hoping
(2) polarizing microscopy studies of to design a cost-effective variation of
nematic polyesters, by Dr. M.R. Mackley the standard voice-excited vocoder. (That
(Univ. of Cambridge, UK); (3) thermodynam- standard technique treats the lower-fre-
ic and rheological properties of solutions quency ["voiced"] segment of the signal
of rod-like polymers, by Prof. G.C. Berry [usually called the "baseband"I as a gen-
(Carnegie Mellon Univ., Pittsburgh, PA); eral, not necessarily speech-related wave-
(4) rheology of lyotropic solutions of form which is sampled at'its corresponding
cellulosic polymers, by Dr. P. Navard Nyquist rate; the upper-frequency ["unvoiced"]
(Ecole des Mines de Paris, France); and segment is processed by a channel vocoder-
(5) two talks on the mechanical properties like subsystem [see ESN 34-11:503]). ie
of Kevlar fibers and fabrics by Dr. M.G. proposes to reduce the overall transmitted
Northolg (Akzo Research, The Netherlands) data-rate by processing the voiced segment
and Dr. D. Kingston (ICI Fibers, UK). in a more complex manner, one related to

The two-day conference was attended pitch extraction and formant tracking.
by approximately 70 people, mostly from The system would use a multiple-Kalman
the United Kingdom. (R.W. Lenz, University filter approach to partition the total
of Massachdsetts) baseband, on an adaptive basis, into

narrowband, non-contiguous subbands whose
outputs would then be sampled at suitably
reduced rates. The useful reduction in
transmission rate which results from this
approach is dependent upon the extent to
which a significant part of the original
speech bandwidth can he suppressed on an
"instantaneous" basis by the filtering
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process without degrading the quality inside and outside the house, to transmit

unduly, and tile degree to which that ap- pertinent data to the consumer. A micro-

parent advantage is not degraded by the processor-controlled "master" unit is

need to transmit extra control data for located near the customer's existing meter,

use in the syntnesis process. These and data from the meter i5 fed to the

questions, and also the question of the master unit. The unit also interfaces

overall economic feasibility of this rel- with the outslde world in the following

atively complex ipproach, have not yet been ways: it receives data from the power

resolved, distribution center which relate to time-

Jdnsson's interest in information dependent billing rates; it may be repro-

theory and coding is directed to the grammed to compensate for nonlinear
solution of an interesting problem in characteristics in the rate structure;

energy conservation. First some back- and it responds to a pollinlrig command from

ground: Sweden's general approach to tie t he di st r ibut ion center by t ransm itt i jig
problem of energy conservation was de- bill iig data in tie opposite direct ion.
scribed in a previous article, .'..'V 33-4:141 Inside the house, it uses tie power lines

L1979). At that time, the referendum to to transmit data signals to all of the
determine whether the people of Sweden poi,er outlets associated with tile meter.
would commit themselves to the development (otipatible digital display units are part
Cf and dependence upon nuclear power of the system; those displavs can be lo-
sources had not yet taken place. Now that cated anywhere within reach of ain out let.
the decision has been made to proceed on .1) tns son shro ed me a p re I I m inry
that course, a new incent ive for energy breadboard vers ion of the devices involved;
conservation has emerged: they want to he and Kr is t iansson commented that the
reduce the ':,."bc of such expensive and pro iect p lan calis for the production
(possibly) locally-unpopular plants. To of about S million units! But before
reduce the projected load, tile Swedish prodUc t ion can be started, several sig-
Llectrical Administration conjectured niticant communication problems need to
that, in conjunction with conventional be solved. Measurements are being made
physical approaches (e.g., insistence on by the Ilectrical Administration of the
the more general use of insulation, high- data transmitt ing characteristics of the
efficiency motors, etc.), the consumer power lines, both internal and external.
would have to he made aware on a real-time The transmission medium must be charac-
basis of his/her individual economic terized so that suitable codes can be
interest in energy consumption. As things devised by J6nsson to prevent inadvertent
now stand in general, the ordinary energy errors from occurring. Furthermore,
consumer is not aware of the cost incurred cryptographic protect ion will be required
for energy in time to take some action to discourage and to detect larcenous
to compensate for an inordinately high attempts to defeat tile system. In addi-
rate of expenditure. For example, in tion, modulation methods must be matched
Sweden, the energy (kW-hr) meters are read to the medium. For both the external
only once a year, but the consumer receives and internal distribution systems, the
an estimated billing three or four times expected impedance mismatches, noist-
a year. Dependence upon the real-time burst5, power-line voltage surges, mutual-
observation of the meters themselves is coupling effects, and other operational
generally not a feasible solution; firstly, anomalies must he taken into account.
they are uiually in an inconvenient loca- This formidable set of problems sounded
tion, far removed from the living areas overwhelming at first, but 36nsson reduced
In an apartment house or private home; the scope of the external segment of the
secondly, since the kilowatt-hour meter problem by commenting that they plan to
does riot convey r :tp of consumption di- bypass the primary and most of the secondary
rectly, the numerical display is not ap- power distribution network. Private-line
propriate; and thirdly, since the cost telephone networks which run from regional
per unit energy varies with both time and centers to the secondary transformers
the total expenditure in many complex are now used by the maintenance crews;
systems (e.g., with the time of day, or their availability for double duty in
as different types of energy sources are the data network makes .6nsson's Job
"brought on line," or because of nonlin- considerahly easier.
ear characteristics in the rate structure), lastly, lie commented that considera-
the kilowatt rate is not simply convertible tion must be given to the possible inter-
to the consumer's out-of-pocket rate. action between the displav data distri

In an attempt to cope with the situa- bution signals and the clocks, radios,
tion, .Jnsson and several of his students and other appliances , espw,ciallv the
have been active in the development of microprocessor-cotrot lled units , that
a system which uses the power lines, both are plug),ed into the data distribution
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Before describing his own activities actor in these productions, as a partici-
and research interests, Kristiansson de- pant in TV panel discussions, and as an
scribed several other current projects enthusiastic speaker before many political,
within the Information Theory Department technical, and general-interest groups.
and others within CTH. In the area of These pages in ESN do not lend themselves
robotics, they are developing a new robot to a detailed discussion of his philo-
arm system which they describe as a "but- sophical approach to the question. The
tons-and-thread" configuration. Instead evolution of many aspects of technology
of a conventional assembly of rigid links and society are portrayed by analogy,
that are connected by universal joints, comparing concentrated configurations to
their link consists of a stack of curved dis;tributed ones. For examples, he dis-
discs, each of which has 4 holes. Cords cus,es as diverse a set of contexts as
pass through the holes and a microproces- energy sources, household apnliances,
sor-based servo system controls the ten- computers, control systems, communications,
sion in each of the cords of each link political systems, and labor relations.
separately, thereby orienting the arm in A visitor to his department cannot help
what could be a rather complicated trajec- being impressed by the degree to which that
tory. lie described it as having the cap- group is tending away from abstract functions
ability to pass through rather "small" and equations. Walking down the corridor
holes and to reach around tight corners, in the School of Flectrical Engineering
Fhe experimental unit (which was not toward Kristiansson's office, the visitor
available for a demonstration at the time) passes the offices and laboratories of
has a 10:1 load capacity-to-weight ratio, the Network Theory "ppartment where the
higher than that for any, other robot arm exhibits in the hal way display microwa\e
that they are aware of. stripline devices, computer-generated

In the area of aids for the handi- transfer functions, etc., Then, as one
capped, they are working on three other enters the region assigned to Kristiansson's
proj ects: a home-based Braille newspaper department, the exhib its change abrupt ly.
terminal (which will record at low-cost, Sociotechnology is the theme. Technology
nighttime transmission rates on a tape is indeed being pursued within the offices
cassette for use in a Braille reproducer and laboratories, hut the impression I
in the morning), and a pair of translators received was that those studies had better
which convert Bliss-language transmissions relate to an identified societal need,
into either picture data which is then fed because.. .that's where it's at.
into a standard TV set, or a speech-related Lund Institute of Technology (1TIi)
signal which is fed to a speech synthe- In the course of visiting the set
sizer. (The Bliss language, developed by of cities and institutes which make up
Charles Bliss, is an extensive array of the itinerary of a liaison trip, there
symbols which are designed to be used by is a natural tendency to make comparisons
people with very severe speech impairments. between the different places visited.
[W "pointing" to a series of these symbols The short stays involved (many times, only
in an addressable set of displays, the data one day per place) do not lend themselves
thus generated enables the user to communi- to the development of extensive, detailed
cate rather rapidly over a standard tele- impressions of the local environment.
phone channel. It thereby extends the Most of the comparisons that develop are
range of transmission of the conventional only with respect to the set of places
sign language used in face-to-face encoun- visited as part of that particular itin-
ters .J erary. But Lund was different; we found

Kristiansson's personal research ac- ourselves comparing it to Ann Arbor in
tivity is related to the design of asso- the 1950s. The old campus with vine-cov-
ciative memory systems, lie is resurrecting ered buildings on broad tree-liied streets,
his interest in the subject, an interest the central "quad", a new engineering
which lie put aside about S years ago. In school or. tie outskirts, and the big city
this go-around, he is studying the applica- about an hour away by car all seemed to

tion of truncated Hladamard codes for the enforce the resemblance.
data sequences and statistical assignment In the , th r cities visited as part
techniques for the location aspect of the of my tour of Sweden's technical univer-
problem, sit ies (Stockholm, l ink bping, and Gothen-

Our discussions concentrated much more burg), the impres:;ion gained was that,
intensely, however, on Kristiansson's while the universitv/institute was a recog
ohvious interest in educating Swedish ni:ed segment of the overall c(ommlnity
,ciety, as a whole, on the subiect of its it was not the bedrock upon which the

future relationships with new t echnologies. whole communitv was based. lut aBain,
Ile has pursoed this crusade as an author lund is different. The Hlniversitv of lund
of i prize-winning radio play and a number was founded in Io()O(,, les- than ten Vyears
of other theatrical presentat ions, aS il after the Scanian a-ovincs (the sollthelnliost
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part of present-day Sweden) were acquired opt imu detector for such a signal in the
after one of the many wars with Denmark presence of no ise must observe the s i inal
in the loth, 17th and 18th centuries, over a longer period than one symbol in-
The university was meant to provide a terval to decide on each symbol's value,
unifying influence between the newly- even for those cases where no correlation
acquired region and the northern provinces, exists between data symbols.
Uppland had its university in Uppsala Their studies have resulted in esti-
which had been 'ounded in 1477; Skane's mates of signal spectra and symbol error
univers ity in Lund was organized origi- probabilities for a wide ranj e of basic
nally as a faculty of theology, adding iodulat ing waveforms, modlat ion indices,
liberal arts, law, and medicine soon symbol bit rates, detector configurations,
thereafter. Today, the university includes and observation times. Beside its general
8 faculties. The newest one, in technol- interest to the field of communications,
ogy and known as LTtl, was founded as a this activity is yet another part of the
separate entity in 1961 and was made part previously-described effort toward the
of the university in 1969. development of a national mobile digital

My host at LIl's School of Electrical communication system which is being pro-
Engineering was Prof. G~ran Einarsson, posed in Sweden: LTDi is studying the
head of the Department of Telecommunica- modem techniques while CTII studies the
tion Theory. Within his department's area speech coding aspects and Link~ping studies
of interest, 3 projects were discussed: the characteristics and implications of
the work of Assoc. Prof. Carl-Erik Sund- the transmission medium. (The overall
berg, Dr. for Aulin, and G'dran Lindell system tradeoff decisions and the practi-
on digital signal modulation techniques; cal implementation are the resnonsibili-
a signal processing project which was ties of a group at SRA Cormunications,
carried out by Per Ola Bi'rjesson in con- an industrial organization in Spanga,
junction with the medical faculties of Sweden, who have been supporting these
the university and a nearby hospital; and efforts since 1976.)
Einarsson's own research on coding for The medically-oriented signal proces-
frequency-hopping spread-spectrum communi- sing project, which was referred to pre-
cation systems. viously, relates to handling electrocardi-

Besides the researchers in his de- ogram (ECG) records. For certain types
partment, I met members of two other de- of ambulatory heart disease patients, a
partments: Assoc. Prof. Rolf Johannesson, long-term continuous record of the signal
of the Department of Automata and Computer is desired for diagnosis. Olle Pahlm of
Engineering, who has been working on the University's Department of Clinical
cryptographic problems lately; and Ulf Physiology had recently devised a computer-
KFrner, a doctoral candidate in the Depart- aided signal analysis system for such
merit of Telecommunication Systems, who, records, but the normal PCM data rate
together with at least six other re- associated with the ECG signal was too
searchers in that department, has been high for efficient storage in the computa-
studying the characteristics of large tion center. The center was limited to
digital switching complexes. the use of cartridge disk-packs, each of

The work of Sundberg and Aulin has whose discs have a 2.5 Mbyte capacity.
been reported upon quite extensively in That corresponded to the capacity for
the proceedings of conferences sponsored handling only about S hours of raw recorded
by the IEEE's Communication Society and ECG data together with its associated
its Information Theory Group. The digi- processed data; but for logistic reasons,
tal modulation/demodulation (modem) tech- a 12-hour capacity was required. A data
niques which they have been studying are compression system was needed for converting
of a class which has, as functions of the raw digital data from a rate of 800
time, an envelope characteristic with bits/sec (at 100 samples/sec) to about
constant amplitude and a phase character- 350 bits/sec without degrading medical
istic which is continuous. The former quality. B'rjesson has designed such a
characteristic is desirable for use with system and it has been shown to be clini-
the sort ci nonlinear amplifiers often cally suitable after use on over boo
found in practical transmitters and/or 12-hnur records.
with transmission media that exhibit fast The overall compression comes about
fading characteristics. The latter in two steps. A predictive coding scheme
characteristic is useful in controlling is used t, remove much of the redundancy
the spectral spreading introduced by the between successive samples. The residues
phase modulation. The price paid for developed in this step of the process are
introducing the requirement for contin- then converted, on a single symbol basis,
uous phase in a time-discrete signalling to a variable-length code which provides
system is the need for extra complication a further reduction in average data rate.
in the process at the receiver: the Each of the residues so encoded is the

8
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difference between the quantized measured cess in test, that have been run so far
sample value and that value predicted for implies that a public-key cryptographic
the sample, based on the values of pre- system being implemented by the MITRE
vious samples. To avoid undue complexity corporation may not be secure. lhe sys-
while achieving the goal of a 12-hour tem's claim to cryptanalytic security is
capacity, simple linear extrapolation of based upon an assumption that the process
the two previous samples was used in of computing such logarithms is very time
Bbrjesson's system. His analyses showed consuming and therefore impractical for
the degree to which extra compression the case that they are implementing,
would have been available at the expense namely where p is equal to 127 (i.e.,
of more complexity in the form of non- 2 -). The new algorithm has been tested
linear predictors. The variable-length by Johannesson and Hlerlestam for many
symbol code which was used was not a hundreds of randomized chosen elements
Huffman code; such a code would have been for cases where p equals 13, 17, 19, and
optimum if they had considered it worth- 31. So far the attempts have all been
while deriving the necessary probability successful, with only a few seconds of
distribution of the residues on a record- running time required on a modest canpu-
by-record basis. But for the very long ter for the cases when P equals 31. At
data streams involved and with the ex- the time of our discussion, they were
pected variability between patients, looking forward to testing for p equal
that procedure was not considered suitable, to 63. Perhaps, by the time the work
Instead, a simple variable-length code, is described in February, there will be
common to all records, was implemented. some specific results announced for the
While the expected reduction from optimum case of one more exponential step closer
compression did occur, their successful to 127.
experience in the clinical trials appears When we discussed the matter, Johan-
to support the decision to compromise. nesson was not quite sure ,hy the algor-

Linarsson's interest in codes for ithm was working so well; Hlerlestam was
multiple-access spread-spectrum communi- attempting to justify the situation on
cation systems was sparked during a re- theoretical grounds but hadn't yet been
cent sabbatical leave that he spent at successful in explaining their success.
Bell Labs. His first paper on the sub- The heuristic approach they had taken
ject appeared in the September 1980 issue just worked. (I shall not "scoop" the
of Pell System Technical Journal. In authors on these pages by describing
that paper, he treats the problem of their algorithm before they do.)
assigning digital addresses to a set My last stop at L f1 involved a visit
of simultaneous, but not necessarily to the Telecommunications Workshop, some-
synchronized users of a frequency-hopping times called the Department of lelecom-
modulation system. Ambiguities leading munication Systems. KXrner described
to errors in the decoded symbol can occur the group as one which, 10 years ago,
as a result of interference when the busied itself with consideration of tele-
number of users becomes too large. In phone networks in general and traffic
those reported studies, Einarsson had only statistics in particular. Now, however,
considered the problem on a symbol-by- they are heavily involved in computer
symbol basis, tie now hopes to generalize simulation of computer networks, hith
those studies to include consideration an emphasis on ARPANET-like packet switch-
of methods whereby redundancy present in ing systems. The researchers in the De-
multi-symbol messages can be esed to partment are supported by the L .M. Ericsson
resolve those ambiguities. Company to a significant level (see

My discussion with Prof. Johannesson ESN 34-12:556 [1980]). tEricsson's AXI
in the adjoining department was highlighted electronic switching system is the existing
by a preview of material that he will be configuration which they are simulating
presenting at the IEEE International Sym- rather extensively. 'lhe project has been
posium on Information Theory in Santa going on since 1977 and is expected to
Monica next month (February, 1981). He continue for at least 3 more years, re-
and his colleague from the Department of suiting in the architectural design and
Mathematics, Prof. Tore Herlestam, have simulation of a new generation of elec-
developed a new heuristic algorithm for tronic switching systems. Kbrner has
computing logarithms over the finite field been concerned with the polling aspects
of 2P elements, GF(2P). The -irificarco of the system, namely the protocols under
of this development might be expressed overload conditions, the delay times to
by quoting the title of their paper: be expected under a variety of conditions
"On Computing Logarithms over GF(2 p ) or and the criteria of acceptance for the
an Attempt to Swindle MITRE Corp." The systems. Others in the group are consid
basis for such a melodramatic admission ering a wide variety of system prohlems:
of guilt is that their algorithm's suc- flow control, regulation of incominig
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traffic, priority disciplines, models for Projects are reviewed and selecte,
queuing, diffusion, the effects of burst by the Research Council, which is maIt ip
traffic and other types of load variations, of specialists in various fields from
the use of redundancy in the system hard- outside the academy. The projects may be
ware, and the effects on the system of conceived anywhere and the initiatives foi
the use of different processor units, submission, which may come from the council

Sweden's institutes of technology itself or from outside, often are tailored
have a reputation for excellence, so for the participation of specific institu-
finding excellence there was not surprising. tions. The final decision and selection
The thing that did surprise me was the is made by the Academic Council. About
level of cooperation and mutual support 40% of the available funds are allocated.
between what might, elsewhere, have been to universities, 10,, 'oes to the snecial
competing groups at the four locations, purpose R(I) institutions affiliated with
Perhaps Prof. Ericson's comment (made ministries, and the remaining 20, is as-
during my visit to Linkoping) would help signed to institutions that are affiliated
to explain why this is so: about 15 or with the academy: 7 snecialized institu
20 years ago, the four men who had been tions (e.g., the Petroleum Research Insti
my hosts at their respective schools were tute anti the Institute of Fisheries and
together as students under Prof. Zetterberg Oceanography) and one general institute,
at the Royal Institute in Stockholm. the National Research Center. Currently,
Familiarity appears to have bred coopera- over 190 projects are being supported.
tion. (Philip Fire) Faye: commented interestingly on the

position of Egypt within the Arab world.
Aided by Egyptian TV programs and films
distributed throughout the Arab countries,

TWO INTERVIEWS IN CAIRO CONCERNING SCIENCE the Egyptian type of Arabic is widely
AN) EIECO.MMtNICATIONS understood. Fgyntians, therefore, easily

fit into the other Arab countries, and
Niy first interview in Cairo was Egypt has become a large labor reservoir,

scheduled to be with Dr. I.G. Badran, especially for skilled labor, sunplying
who in the past was considered to be the whole rang,, ,f demands from policemen
Egypt's foremost surgeon and who is now to university professors, administrators,
president of the National Academy of Sci- and high court judges. Some 2 million
ences and lechnology. Badran had, however, Egyptians (about 5% of the ponulation) are
been called away for a meeting with Presi- estimated at this time to be working out
dent Sadat, and I was graciously received side Egypt. This presents a ready market
by the vice-president, Dr. M.B.I. Fayez. for the continuous absorntion of trained
[ayez' field is organic chemistry. lie re- people. The University of Cairo alone
ceived his Phi) from the tUniversity of has some 140i,ir00 students who eventually
Glasgow and spent 4 years at various uni- will seek employment, many in other Arab
versities in the US. Fayez described the countries.
organization of the academy to me and My second interview, was at the Arab
stressed that the inclusion of technology Union for Telecommunications. I was re-
in its title was meaningful. The academy ceived by its chairman, Dr. Mahmoud klohamme2
is a government body under the Ministry Riad, a man of considerable stature who
of Education and Scientific Research but has had an interesting career, lie studied
it also interacts with other government at the Imperial College in london under
departments. It plans and supports sci- Willis Jackson; worked on early microwave
entific research in the country which TV links for the Standard Telephone laho:a
is supplementary to that of specific govern- tories in England; taught at the Univer-
ment departments and to institutional re- sity of Alexandria; joined the Egyptian
search. The preferred types of projects Telephone Administration, ending un as its
are those that are of an interinstitutional director; was minister for telecommunica-
nature and that are also of interest to tions in Egynt; became professor of elec-
more than one section of the country. tronics at the Kuwait University; returned
Funding, which is obtained directly from to Egypt and again became minister of com-
the Egyptian government and also from munications in 1971; and relinquished that
foreign sources amounts to an annual post to become chairman of the Arab Union
total of about hil million. A number of of Telecommunications. lie described the
current projects are being funded directly Arab Union as an organization making an
by the OS, e.g., by USAID (United States earnest effort to combine the needs in
Agency for International Development) or this vital field for all Arab countries.
the National Science Foundation, even though There are 20 members, but because of the
project initiation came from the academy, present political tension and strife,
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only 3 of those members are participating taught in the Mechanical Engineering De-
actively; the other 17 are boycotting the partment at Wayne State University from
organization. Riad discussed telecommuni- 1968 until last year. In the 1979 volume
cations in Egypt. It was he who had ini- of American Men of Science, he lists his
tiated a move to a digital microwave speciality as dynamic meteorology. His
system connecting 2 telephone centers in primary research interest is in the dynamics
Cairo. The specification for this sys- of micro- and mesoscale gravity waves in
tem was written by the Ministry of Com- the atmosphere, their excitation, stabil-
munications and some funding from USAID ity, and properties, and the physics and
was available. The contract was awarded dynamics of 2-phase flows in the atmosphere
to the Raytheon Company, which supplied and the laboratory. In addition to his
and installed the equipment. It now car- work in the Department of Meteorology,
ries most of the intracity load since he teaches 2 courses in dynamic oceanog-
the underground cables are in poor con- raphy to students working on their MSc
dition. Microwave links will eventually degrees in marine science.
connect other parts of the country. There is a 2-year MSc course, with

Within the city of Cairo itself, a full curriculum, in meteorology. From
there are certain communication difficul- 10 to 15 students enroll in this course
ties due to the fact that two different each year. There is no formal course work
switching systems, rotary and cross-bar for the PhD degree. At present, there
(which are not quite compatible) are in are 5 PhD candidates.
use at this time. The present aim is to Because funding for such gravity-wave
install electronic switching equipment, research is hard to come by, Lalas is
and a beginning has now been made to planning a series of studies on the air-
accomplish this. sea-land boundary. He is interested in

TV channels and transmissions come the atmosphere and what happens to the
under a different government department boundary layer when the bottom boundary
that acts independently, as do many other changes roughness at or near the coastline.
organizations that have their own communi- He plans to use an inverted acoustic sounder
cations systems; these include the Suez mounted on tiny half-meter-high islands
Canal Authority, which looks after the near the coast. With this instrument he
needs of the canal, and the Ministry of can determine the heights of near-surface
Petroleum, which controls the oil nipe- inversions and he can see how these in-
line (SUMED), f-om Suez to the Mediterra- versions react to changing surface rough-
nean. The pipeline supplements the canal, ness.
which is too shallow for supertankers. The research program within the de-
A considerable amount of very active vartment consists of the following activi-
nrospecting for minerals is carried out ties: (1) gathering climatological statis
by organizations that have their own com- tics for Greece including air temperature,
munications systems. They have found gas humidity, rainfall, and snow; (2) devel-
and oil, mostly offshore and in the desert, oping solar energy maps of Greece for
and Egypt has become an oil-exporting both meteorological radiation budgets and
country. (T. C. Cheston) determining how much energy is available

from the sun; and (3) monitoring air pol-
lution at various locations in Greece and
developing mathematic models to study flow
fields and diffusion patterns. While I
was in Lalas' office, someone from the

__ Ministry for the Environment phoned to
EARTH SCIENCES discuss a proposed research project for

the Department of Meteorology which would
METEOROLOGY AND CLIMATOLOGY IN GREEK UNI- be concerned with acid rain. A complex
VERSITIES of heavy industries near Athens is pollu-

ting the atmosphere with sulfur dioxide,
The Department of Meteorology at the which becomes sulfuric acid when it is

University of Athens is based on the Ger- washed out of the atmosphere. This acid
man system with 1 professor (currently is causing a great deal of damage to the
Dr. D. Lalas), and a total of 14 scientists, ancient marble monuments of Greece.
8 of whom are senior assistants (the rough A brief list of the other members
equivalent of our assistant and associate of the department and their areas of
professors). specialization follows: Dr. Karalis,

Although Lalas is a native Greek, reader, radiation, climatological studies;
he received all of his college and uni- Dr. Asimakopoulos, reader, remote sensing
versity training in the US. He has a in the atmosphere, boundary layer meteorol-
PhD degree in aerospace engineering ogy; Dr. Karras, lecturer, climatology,
(fluid dynamics) from Cornell and he air pollution; Dr. V. Notaridou, lecturer,
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cloud physics, atmospheric radiation; and,
Dr. D. Pissimanis, lecturer, synoptic
meteorology. There are three other junior ENGINEERING
staff members with recent PhD degrees
working on climatological studies of ANLCIOIC CHAMBER PAR IXCEILIiNCE; REMOTI.
various parts of Greece. Three graduate SENSING AND OTHER GOODIES FROM -iN ,-C
assistants are working on atmospheric grav-
ity waves and the sea breeze. A visit to the Acoustics Laboratory

Prof. J.D. Zambakas is chairman of of the Technical University of Denmark
the Department of Climatology at the Uni- ('1111)) was described in a recent issue of
versity of Athens. A course in general these Notes (E5VN 34-11:511 119801). In
climatology is taught to about 120 under- the present article, I describe a visit
graduate students who are majoring in hi- to the Electromagnetics Institute situated
ology or geology. About 20 graduate on the same campus just outside of Copen-
students with undergraduate degrees in hagen. The Electromagnetics Institute
mathematics and physics are working for is part of the Electrical Engineering De-
advanced degrees in climatology. They are partment, which has about 1,500 students.
offered 9 different courses in climatology. The institute has 11 professors or asso-

Research is underway in bioclimatol- ciate professors, and about 15 graduate
ogy, urban climatology, air pollution, and students, most of whom have TIlD grants.
radioclimatology. There are ongoing Proj- The professors spend about 50% of their
ects to determine the spacc and time dis- time teaching, 40% in research, and 10%
tribution of hailstorms, frost, sunshine on administration. They have comolete
duration, and precipitation over Greece. freedom in choosing the research work they
The department is working on nrotection wish to carry out, but this freedom is
measures against hail, frost, wind, and tied by the thin, silken thread of monetary
floods. Climatology is being used in the control. Monies received from sources
selection of better radio links over outside the institute are nut into a pool.
Greece. It is also being used as a cri- The distribution of funds from this pool
terion for the selection of sites that are is then determined by the institute as a
suitable for exploitation of solar and whole, with all members participating by
aeolian energy. vote in the decision. The head of the

Dr. D. Metaxas is professor of meteor- institute is elected with similar democratic
ology in the Department of Physics at the procedures and need not even be a member
University of Ioannina in northwestern of the scientific staff. At the time of
(;reece. lie teaches four elective under- my visit, the head was an associate rrofes-
graduate courses in meteorology which may sor. It seems that such a system would
he taken by students who are majoring in be fraught with dangers and that funds
mathematics and physics. Students with received for one purpose might be spent
bachelors' degrees in mathematics and for another. In actual fact, the system
physics can work toward the Phi) degree seems to work well and in harmony. Per
under his direction. However, he prefers haps it engenders cooperation and good
to send notential new members of his re- will without which no system can sujrvive
search group abroad to obtain their ad- successfully.
vanced degrees. Two received their MSc Prof. .irgen ApCI-hTansen 's primary
degrees in the United States last year and interest is in the measuirement of microave
one of them is now working on his Phi) de- antennas. At this time he is writing the
gree. "|ntenna-rieasurenent chapter of a new 11K hand-

%letaxas has worked on a wide -ange book, o , andl Aptrti'atioio cf An-
of research topics. These include: linear ,, Pcr -i:n edited by A.W. Rudge, and
models of the mean monthly air temperature exnects to have the manuscript r..ady by
over Athens; strong cold invasions in the the end of 1980. lie has spent much time
Aegean during the winter; air-sea inter- p~erfecting near-field antenna measurements
action in Greek seas; the correlation be- and operates a large, anechoic chamber.
tween air temperatures in Athens and cen- This chamber is used for internal research
tral Lngland; the importance of adiabatic work but most of the time it is leased,
heating and divergence in the Mediterranean; with or without professional st: ff to
annual models of river discharge; persis- heln, to outside organizations, ranging
tence of monthly temperatures in Greece; from the Moscow Power Institute in the
the characteristics of the etesian winds USSR to the National Science Foundation
(summer winds from the north over (reece); in the IIS, from the lanta University in
and case studies of the effects of peculiar, lgypt to the Post Office in Norway. About
strong, local winds on ancient sea battles (l0% of the cost of building the anechoic
near ;reece. (Wayne V. Burt) chamber was carried by the European Space

Agency (lISA) and much of the equipment
is owned by theni.
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Many of the activities have centered tracking programs. Response to two orthog-
around near-field testing of antennas. onal polarizations can he measured at one
The field in close proximity to the an- time. All this instrumentation is aimed
tenna aperture is scanned with a small at making the chamber an antenna standard
probe and the far-field response of the facility for ESA. A smaller anechoic
system can then be calculated. iae probe chamber is now being built to relieve the
can be made to travel in a raster on a workload.
plane surface (planar scanning). Alter- Other work in Appel-Hansen's antenna
nately, it may just move up and down group includes that by Torkeld Hansen, who
while the antenna under test rotates in is studying the near-field of a sphere
azimuth (cylindrical scanning). Lastly, used as a scatterer. The results seem
the probe may he moved on the surface of to indicate that the phase center is at
an imaginary sphere (spherical scanning) a distance of about half of the radius
with the antenna at its center (or the behind the aperture.
probe may be held still and the antenna J~rgen Hald is investigating another
pivoted about a point). These techniques method of measuring an antenna in a con-
are convenient to use and have been shown fined snace. An illumination antenna is
to be capable of giving considerable ac- used to generate a planar field near its
curacy in the nrediction of radiation aperture and the antenna under test is
patterns, including side lobes. The di- placed into that field and rotated for
rectivity can be calculated very accurately, pattern measurements. iald is investi-
In one test it was measured in 3 different gating the problem theoretically to find
ways with a probe 1.5, 2.5, and S m from the best way of generating a flat field
the aperture, giving a predicted directiv- at a compact range. ie is beginning to
ity of 30.85, 36.88, or 36.85 dB respec- get good results with an aperture formed
tively. Low radiation levels where sub- by eight radiators forming an octagon, 12
stantial field cancellations occur are, wavelengths in diameter, and with a ninth
of course, predicted with less accuracy, radiator at the center. Ernest Krogarer
The calculations do include a correction is working on still another problem.
term for perturbations caused by the probe lie is investigating the effects of various
itself, forms of vegetation on the nropagation

Anel-lansen has published methods of electromagnetic waves.
of calculating the far-field pattern from Prof. Preben Gudmansen heads a re-
olanar, cylindrical, and spherical near- search group working on remote sensing
field scanning antenna measurements, systems. Niels Skou from that group de-
and also gave a course on the subject in scribed to me the ra';ometric measurements
the summer of 1979 at the California State of sea ice in the Greenland area with 5,
University, Northridge. In January 1981 17, and 34 GIlz airborne systems. The work
he will lead a course which will be held was supnorted by the US National Science
in Lyngby sponsored by TUD, the US National Foundation and the Ministry of Greenland.
Bureau of Standards, and ESA. All three radiometers had overlapping

The anechoic chamber measures footprints, nominally S)) 170 m in size,
8.8 x 10.0 x 12.4 m on the inside. It obtained from microwave horn antennas.
has a "quiet zone" 2.5 m in diameter A high resolution scanning antenna could
and 9.5 m long and is useful for measure- be substituted. It was found possible to
ments from 100 Mliz up. It is completely distinguish between water, thin (first-
shielded. The absorber was obtained from year) ice, and older ice. Ice maps showing
Emerson and Cuming. The chamber was demon- this differentiation are of" imnortance
strated to me by J.M. Lemanczyk who comes to shipping. Another remote airborne
from the McGill University in Montreal, investigation of ice 'n Greenland and
Canada. It is used for measurements of other areas was described by Skou where
antennas, radar cross-sections from models the thickness of the ice was measured with
or actual targets, and measurement of 60 and 300 Mttz radars. A measurement of
noise from electrical installations (down 20 m accuracy was claimed for ice depths
to SO Mtlz). The chamber contains precision less than 3,000 m. In a cooperative
equipment for mechanically positioning Danish/US effort, hole, were drilled to
antennas weighing up to 2 tons with an examine the ice and recover some of the
accuracy of 0.1 mm for spherical near- history locked in at the time that it was
field measurements, and for all normal formed.
types of antenna rotations for other Gudmansen's group also participates
measurements. The whole facility is fully in another program to investigate C;reen-
instrumented and computer controlled, with land's ice. This program was part of
effective and efficient software for near- Canada's SUIRSAT project which had IS and
field/far-field transformations and probe British participation. Measurements of
compensations. Measurements are also the marginal ice zones were carried out
computer controlled and include self- from five aircraft with microwave,
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infrared, and optical sensors. Additional for the various member science research
ground information was obtained using councils which fund EISCAi programs. Funds
helicopters, are provided in the following proportion:

In still other investigations, a real- UK (25%), FRG (25%), France (25%), Norway
aperture, side-looking radar mounted on (10%), Sweden (10%), and Finland (5%).
an Otter aircraft is used for mapping. Observation time for member country usage
Gudmansen described much of the remote is also apportioned in that relationship.
sensing work in "Electromagnetic Studies Headquarters of EISCAT and the data
of Ice and Snow" published as proceedings bank are in Kiruna. The primary site at
of the seminar, "Remote Sensing Applica- Tromso has a VHF (224 M1lz) transmitter/
tions in Agriculture and Hydrology," ISPA receiver using a cylindrical 4800 m2

Establishment (Varese, Italy) 1980. antenna, and a UHF (933.5 MI1z) transmitter/
(T.C. Cheston) receiver using a 32-m diameter dish antenna

with computer driven controls. The secondary
bistatic sites in Kiruna and Sodaukylli
are provided with 32-m dish antennas for

UK EISCAT USERS SCHOOL AT THE UNIVERSITY UIF reception only, steerable in both
OF LEICESTER elevation and azimuth. The large VHF an-

tenna is divided into four independently
Two years ago the first UK FISCAT maneuverable panels. It is steerable in

(European Incoherent Scatter Auroral the North-South magnetic meridian. Due
Radar) School (i.e., course) was held at to phasing flexibility, the VHF beam is
the University College of Wales, Aberyst- also steerable up to 25 from the magnetic
wyth. The purpose of the course was meridian in the East-West direction. Split-
primarily to educate UK scientists and beam operation is also an option.
graduate students in the powerful tech- All sites are connected with land-
niques available to them by remotely line data links to Kiruna. The Tromso site
sensing the auroral atmosphere with an also has major complementary non-EISCAT
incoherent scatter radar. The radar con- installations such as the Max-Planck In-
sists of high-powur UHF and VHF trans- stitute's Ionospheric Heating Facility,
mitters using high-gain antennas, situated and the University of Tromso's Partial
in Tromso, Norway and matching receivers Reflection Experiment, plus several related
situated not only in Tromso but also in geophysical sounding and monitoring facil-
Kiruna, Sweden, and SodaukylH, Finland ities.
for bistatic scattering information. The Measurable properties of the scat-
/UHF program is about 2 years behind sched- tered radiation are power density, spec-
ule due to manufacturing difficulties tral shape, and frequency shift. From
encountered by the IS contractor respon- these, the electric field can be calcu-
sible for the transmitter. Installation lated as a function of height, and the
is hoped to be completed by the end of ionospheric conductivity, neutral wind
1980. velocity, neutral temperature, and the

The second "EISCAT School" took place downward heat flux from the outer ionos-
from 22-26 September 1980 at the Univer- phere can be determined.
sity of Leicester. At that time, the UHF The EISCAT Annual Report for 1979
transmitter had not yet been installed in lists some possible results of the active
Norway. To provide a greater degree of (transmit/receive mode) experiments:
practical experience to those assembled, (1) Clear detection of polar wind
two American experimenters were present: outflow.
Prof. Joe Doupnik (Utah State Univ.) and (2) Map currents, electric fields,
Dr. Jim Vickrey (SRI [Stanford Research and temperatures through an auroral arc.
Institute] International). Both have (3) Iigh time-resolution density
worked with the incoherent scatter radar profile through the )- and E-Regions as
at Chatanika, Alaska, as well as with associated with rapid variations in par-
those at Jicamarca, Peru, and Arecibo, ticle flux.
Puerto Rico. Material covered at the (4) Clear identification of the
school included an introduction to EISCAT, "images" of the polar cleft, the plasma
description of the available facilities, sheet and plasmapause in the ionosphere.
experimental techniques, data analysis, (S) Measurement of convection pat-
results to be expected, and types of terns within the polar cap.
programs. Observation programs are of 2 types:

Six European countries, the UlK, FRG, common and special. Common programs will
France, Norway, Sweden and Finland, con- consume half of the observing time and
tribute to EISCAT and form the European will provide diverse data to all lIS(Al
Scatter Scientific Association. Govern- member countrie&, with 4 dedicated ob-
ments are involved only to the extent that serving (lays per month or 24 hours per
they are the ultimate sources of fund- week. The first cnmmon program has hee

14



ESN 35-1 (1981)

selected, as stated below, and a further development and installation of the SABRE
2 have been proposed but are not yet de- facilities. The Chatanika radar will be
finite, moved to Sondre Stamfjord, Greenland,

Special programs will use the other in 1982. Efforts are being hurried to
half of the available observation time. make cooperative EISCAT/Chatanika observa-
As previously noted, these times are tions before that move is made. The OPEN
apportioned to EISCAT member countries (Origin of Plasma in the Earth's Neighbor-
in proportion to their contributions. h-od) four -atellite program (1986) has
Each country then selects observing solicited collaboration with IISCAT, and
programs from pronosals submitted by as a result, EISCAT headquarters has sent
member scientists. In princinle, each a list to NASA of possible cooperativc
country has sole authority over the ob- observations.
servation programs conducted during its The next IIS(AT School (1982?) will
allocated time. Investigators are encour- probably be more of a workshoip of resultts
aged, however, to collaborate across gained and lessons learned. It may he
national lines and thus gain more observa- noted that there is considerable interest
tion time. in FISCAT by non-EISCAT nations. Several

Some UHF common programs that are US investigators are eager to collaborate
under consideration are: in EISCAT observations, as are 'hose in

(1) Tromso Field Line: measurements the USSR. There has been some suggestion
of ionospheric parameters at 40 points by the USSR of joining the IFSCAT Scien-
between 100-500 km and 700-1000 km along tific Association by establishing a fourth
the UHF beam, pointed along a magnetic site near Murmansk. (David T. %ewell
field line. Velocities will be measured Furonean Office of Aerosnace Research an0
at 3 points along a beam in sequence by' Pevelonment [A ISC I)
Kiruna and Sodanklyl antennas. Cycle MATERIALS
time is to be approximately 5 minutes.
This program is now firmly established. [SCIENCE

(2) Three-Direction Program: pointing COMPOSITES III
the Tromso beam in 3 directions in sequence
and measuring parameters at about 40 points Over the past few years I have become
along the beam, while Kiruna and Sodankylg fascinated with an aspect of material
measure at 2 heights in the E- and F-Re- science that might be called "the mechan-
gions. Cycle time is to be about 6 min- ical pronerties of biological materials."
utes, The 3 directions suggested are This fascination largely began when I came
300 N, zenith, and 300 S. This program into possession of a book by S.A. Wainwright,
is still in tie flexible stage and may W.D. Biggs, J.ID. Currey, and ,I.M. Gosline,
be altered somewhat, entitled Meoh,7ni,aZ Il~erl in Orin zni'

(3) Meridian Scan: measure electric (Chichester, U1K, John Wiley & Sons, Ltd.,
field as a function of latitute at 300 1976).
km height at several points covering The first chanters of this very read-
the whole range of the UHF system. Cycle able book are devoted to reviewing the
time is to be about 20 minutes. The basic chemistry, Physics, and mechanics
several points may be North and South, of inorganic and polymeric materials.
or points North only. This program is Because nature makes so much use of com-
still in the very early stages of consid- posite materials in all kinds of forms,
eration. much attention is given in the early

The common programs will run for chanters to the basic principles of com-
approximately 6 months before a final posites. But the good stuff comes in the
decision is made as to their validity, later chanters which reveal-so far as it
Once that point is passed, common program is known-how nature ingeniously organi-es
observations will be run, unchanged, for matters at the molecular and macroscopic
a period of up to 10 years. At this time levels to achieve very snecific Properties.
no common programs for VHF frequencies I visited one of the authors of the
have been considered but suggestions are book, Currey, in the Denartment of Biology,
being solicited. at the University of York, IlK. Curirey was

Several other topics were covered trained as a zoologist at Oxford where he
briefly during the course: SABRE (a crea- did work on hard invertebrate materials.
tive acronym for Sweden And Biitain lxperi- At York he snends half of his time on
meat) which will Fe operational earlv in bones (partly in collaboration with Dr.
1981. This is a much-imnroved STARE-like W. Bonfield at Queen Mary (ollege, Univ.
bistatic radar based in Wick, Scotland, of London) and the other half on inverte
and Ulppsala, Sweden, with which real-time brate materials. As a zoologist, Cutrev
observations of auroral irregularity drift feels that he has an advantage in under-
velocities will he made. The University standing the mechanical structure of biolo
of leicester is the key organi:ation for ical materials because, althouph mot mathriaIl
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neonle understand mechanics, they have research is concerned with the shane of
a great deal of difficulty with biology, shellfish and with determining whether
This is a bit unfortunate because nature the design is for high strength, burrowing,
has a lot to teach us about how to nut or ranid growth. Using strain gauges and
together rather ordinary substances to photoelastic techniques, he is looking at
obtain some unique Properties. the stress distribution when load is ap-

Currey's work on the mechanical nrop- plied to various tynes of shellfish.
erties of mother-of-pearl illustrate this He would like to use computerized finite
Point rather well. Mother-of-pearl, or element analysis (FEA) to simulate stress
nacre, as it is known to biologists, is distribution, but this takes too much
more or less typical of the skeletal computer time-besides, zoologists are
structures of shellfish. Nacre is 99% not supposed to need computers. fie does
calcium carbonate: a rather brittle use FA in a limited way to determine
mineral with a fracture energy of about maximum strain regions and then confirms
0.2 Jm - 2  Nacre, on the other hand has the calculated results experimentally.
a fracture energy, as measured by Currey One of the most elegant shellfish,
and others, of 150-1,650 Jm 2

. Currey both in apnearance and design, is the
has done a detailed study of the structure nautilus; that helically shaned creature
and the mechanical Properties of nacre that can withstand the hydrostatic pres-
(see, for examnle, Proc. R. Soc. B196, sures encountered hundreds of meters deep
443, (19"71) and has shown that if-i-s in the ocean. It has been taken to depth-
composed of calcium carbonate nlatelets of 600 m without suffering collapse. i he
held together by a very thin layer of nautilus shell is designed for optimum
protein "glue". Nacre has a modulus of stress c'stribution. The wall stress
10-60 MNm " 2 and tensile strengths of produced by hydrostatic Pressure is propor-
40-100 MNm _2 depending on the species. tional to the radius of the wall and so
These numbers are what one would expect the nautilus shell wall is thickest where
for calcium carbonate but, unlike the the radius is greatest. Engineers design~ng
mineral, nacre does not exhibit brittle deen-sea vessels have not been unaware of
fracture; instead it shows a distinct the design Principles of the nautilus.
plastic yielding region in its load-defor- Although most of Currey's work in
mation curve. This fracture resistance vertebrate structures has been concerned
comes about because of the way the calcium with shellfish, he is beginning to turn
carbonate Platelets are stacked (which his attention to insects, lie draws an
promotes crack-blunting) and the visco- interesting analogy between crabs and
elastic Properties of the protein matrix, automobiles, on the one hand, and insects
The chemical and rheological properties and airplanes on the other. Crabs (shell-
of the organic matrix do not seem to have fish in general), like automobiles, are
been determined as yet. constructed from energetically inexpensive

According to Currey, nacre seems to materials. Crabs are composed of calcium
be a primitive structural type found in carbonate with a minimum of proteinaceous
those species that have undergone rela- material, and until recently, automobiles
tively little evolutionary diversification were built from inexpensive steel. But
or modification. The evolutionary pattern as steel becomes more costly it is not
has been towards weaker shells in favor entirely coincidental that it is being
of faster growth rates; the oyster is an replaced by organic cemnosites containing
examnle of a more "advanced" snecies, large amounts of calcium carbonate rein-
These evolutionary Patterns have caused forcement. By way of contrast, the struc
Currey (see ESN 34-12:563 [1980]) to in- tural requirements of insects, especially
vestigate what he calls "optimizing stra- the flying varieties, demand the use of
tepies" of shellfish and other inverte- energetically expensive protein for its
brates. For example, whelks in Anglesey special elastic and viscoelastic pronerties.
(Wales) in more exnosed shore regions have Similarly, energy-intensive aluminum alloys
stronger shells for Protection against have been the materials of choice for
crabs than those that are less accessible aerospace construction, but such alloys
to predators. Barnacles, growing near now are being replaced by the even more
the sea-air interface, that are continu- costly titanium or by granhite-reinforced
ouslv battered by waves, actually have composites. Currey plans to take an in-
weaker shells than those below the tide depth look at the structure of insects,
level because the latter must Protect them- and he expects that there will be some
selves from attack by fish. Currey feels lessons for material scientists and design
there has been a lot of guesswork about engineers.
the design of shellfish and invertebrate The oldest and perhaps most widely-used
structures in general, and that much of composite is, of course, wood. It has its
this "common knowledge" does not hold up shortcomings: poor strength in compression,
under close scrutiny. Part of his current high water absorption, and vulnerability
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to biological attack. However, unlike The glass wrapping was coated with an
fiberglass or continuous glass-fiber and epoxy resin which was allowed to set, and
granhite-fiber composites, wood is highly the nylon filament was withdrawn. lie then
resistant to splitting and with simple packed these tubes of glass fiber into
precautions it can be nailed, screwed, an epoxy matrix to form a composite which
and cut. This resistance to splitting had very high impact strength and through
is reflected in the high fracture energy which he could drive nails without exten-
of wood; 10 Jm " 2 ~  sive cracking. This material would seem

The microstructure of wood and the to have commercial value and some interest
reasons for its high toughness have been has been shown by an American company.
the subjects of considerable study for Gordon is currently interested in the
many years. Two of the people very much mechanical properties of biological tissue
involved in these studies are Prof. J.E. such as skin or the walls of blood vessels.
Gordon and Dr. Giorgio Jeronimidis (Univ. These materials are also composites, being
of Reading). Gordon is professor of mate- composed of randomly oriented collagen
rials technology and he and Jeronimidis fibers in a low modulus elastin matrix.
are in the Department of Engineering. Hie is specifically interested in cerebral
Gordon is well known for his work in ma- aneurisms which occur when the walls of
terial science, especially for the Cook- blood vessels lose their resistance to
Gordon failure mechanism in composites tear. More precisely, the vessel wall
(cracks propagating transversely to the material develops a rubberlike elasticity
reinforcing fiber are blunted by debonding so that the blood pressure causes a bulge
along a weak matrix/fiber interface (Proc. to form until the material reaches its
R. Soc. A282, 508, 1964). Gordon, who breaking strength and the artery bursts.
is about to retire from Reading, is one Rubber and biological tissue have very
of those scientists who mixes good sound different stress/strain curves. A typical
basic understanding of his field with wit rubber shows a knee at low strain levels
and a bit of deliberate eccentricity. whereas tissue, because of the low modulus
fie has a capacity for breaking through of the elastin matrix, undergoes consider-
the trappings that often adorn scientific able strain at very modest stresses before
and technical concepts and in getting to the modulus begins to increase sharply.
the heart of the matter and sometimes It is this "fiabby" characteristic of
revealing basic absurdities. Gordon h* animal tissue which gives it resistance
shared much of his insight in two delight- to cracking or tearing and prevents the
ful books, Structures, or Why Thinge Don't propagation of tears or cuts when they
Fa7'7 ' wn, and The New Science of Strong do form. The reason for resistance to tear

or Why You Don't F.ZZ Through propagation in tissue is that although the
t, FTror (larmondsworth, UK, Penguin stress at the tear tip may be quite high,
hooks, ltd., 1978) which are not only the stress in surrounding tissue is low,
quite readable and very instructive but and so is the strain energy density to
also highly amusing, propagate the tear. Gordon's interests

Jeronimides and others have shown are in the micromorpholopy of blood-vessel
that the structure of wood consists of wall tissue and in learning how this mor-
long parallel rectangular tubes cemented phology changes to allow aneurisms.
together by a relatively weak noncellu- Nature has a great deal to teach
losic binder. The walls of the cells about materials--especially composites
consist of layers of cellulose fibers which abound in the animal and plant king-
which wind in a hellical fashion around doms-and about structural design. However,
the tubular cell, making an angle of 6-30 even a casual reading of the book by Wain-
to the longitudinal direction of the wright, et a). reveals how really ignorant
cell. A crack propagating through the we are about natural materials and the
tubular structure (across the grains) is structures of the simplest of organisms.
blunted first by the bonding between the (Willard ). Bascom)
tubular cells (the Cook-Gordon mechanisms)
and then tensile forces on the individual
tubes cause the cellulose fibrils to un-
wind from their helical position. It is PIL.YMER TECHNOLOGY IN MANCII1ST:R
this latter deformation mechanism, which
enables the cells to elongate by up to John Dalton arrived in Manchester,
20% tinder tensile loads, that is respon- Lnplnnd, in 1793 to become professor of
sible for the great toughness of wood. mathematics and philosophy at New College,

Jeronimidis has been able to intro- just as the industrial age was flowering.
duce this unwinding deformation mechanism Steam engines had been introduced into cot-
into glass-fiber organic-matrix composites, ton weaving just 4 y'ear; earlier. Palton
lie prepared thin tubes of glass fiber was a meticulous observer and recorder of
by winding the fiber around a nylon core. natural phenomena and like his scientific
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contemporari es-all members of t he Muanches - and environments that bear no relation
ter Literary and Philosophical Society-- to "fiat the material experiences in appli-
kept his distance from the practical cation. Marshall has gone to industry and
engineering that was shaping industrial government (principally the Polymer Engi-
growth. In 1799 New College moved to neering D irectorate [PFI)1, ESN 33-5:189
new location and became the College of [19'9]) and said, "We will find the Achilles'
Manchester at Oxford. Dalton, however, heel, you design around it."
remained in Manchester and became a public Some of the specific problems Marshall
teacher of mathematics and natural phenom- and his group are working on include poly-
ena . His lectures were delivered to Ihe vinvIchloride (PVC) and polyethylene (PF)
idle rich; those shianing the Industrial pio e, polvcarbonate (PR) crash helmets,
Revolution had little need for his mathe- and glass-reinforced plastics (GRP) corn-
matical philosophy. 1ohn Dalton was posites. The PVC work centers on develop-
bystander to the Industrial Revolurtion. in)' meaningful fracture test methods with
It is ironic that, today, he;ilv- indus emrphasis on how water and organic liquids
trialized Manchester has taktn Dalton as affect fracture. Marshall thinks that
something of a patron saint . At Manches- present industrial performance standards
ter Polytechnic, for instance, there is are much too severe and that PVC pipe is
a large bron:e profile of Dalton at the generally overdesigned.
entrance to the John Dalton Facultv of The work on PF concerns the failure
lechnology. of medium-derisity Pl. gas pine. The stand-

Manchester Polytechnic (kMI') is one ard British Gas Institute test is to apply
of the largest and most prestigious of internal hydrostatic pressure at 80'C
the UlK polytechnics, and the Polymer Tech- until the pipe segment bursts. Fai lure
noloy Denartment (part of the John Dalton appears to involve brittle cracking, but
Faculty) is no small contributor to the Marshall thinks that this is because of
financial strength and reputation of MP. the particular temperature and strain rate
The department head is Prof. V.G. Bashford, of the test and that possibly water is
who came to the polytechnic 14 years ago, assisting crack initiation. His data
when the school was known as the Newton suggest that in practice failure is often
Heath Technical College, to head the ductile yielding. Consequently, one of
Rubber Technology Department. In 1964 the major efforts of the Manchester Poly
Newton Hleath became part of the John Dalton group is to determine the failure mode
College of Technology which was consoli- (ductile or brittle) over a wide range
dated into Manchester Polytechnic in 1970. of test conditions including wet environ-

When Bashford took over the depart- ments.
ment, it had no research effort and its In an investigation of the brittle
curriculum was a fragmented collection fracture of PC air-filter enclosures,
of courses in rubber and plastics tech- Marshall discovered that the polymer was
nology. Today there is a staff of 23 degrading hydrolytically and that the
professionals and a solid curriculum in degradation was causing embrittlement.
basic polymer science and technology, lie is now determining the mechanism and
u1ntil recently, the major research effort kinetics of this hydrolysis which he feels
was devoted to the ablation of filled is critical to understanding failure.
polymers. Although some of that work Motorcycle helmets made from PC have
continues, the present research emphasis been found to shatter on impact, and in
is largely on polymer fracture and dental some cases have contributed to the se-eritv
prosthesis materials with some small ef- of accidents. Although PC is generally
forts in coatings and textiles, considered a tough polymer, Marshall is

Work on polymer fracture began when convinced that in this particular applica
Dr. Philip Marshall came to the Polymer tion the material is notch-sensitive. H
Technology Department from Imperial Col- is presently gathering evidence to support
lege (liniv. of London) where he had been that contention.
a student and later a co-worker of Prof. One of the first landmarks one sees
Gordon Williams. Marshall brought to on driving into Manchester at night i,
MP a solid reputation in polymer mechanics the floodlit sign, I'IIST, on the top of
and an awareness that industrial users a prominent multistory building. The
of plastics have a lot of problems, many building is the newest in a cluster of
of which can be related to the fact that buildings that make up the tlniversitv of
they do not understand how plastics fail. Manchester Institute of Science and leth-
In Marshall's opinion, the situation is nology (UMIST) in the heart of the city.
aggravated by the fact that most of the I visited the Department of Polymer and
standard tests (in both the IlK and the Fiber Science which was headed by Prof.
UtS) do not address the actual failure I.R.G. Treloar, until his recent retire
mechanisms. Too often, qualifying tests ment. Treloar was world renowned for his
are done at temoeratures, strain rates, work in rubber elasticity. The present
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head of the department is Prof. R.H. development work continues at IIMIST for
Peters, who was out of town at the time the purpose of improving the abrasion re-
of my visit. My host in his absence was sistance of the fabric, increasing reten-
Dr. T.P. Nevell. Under Treloar, there tion of the original strength of the un-
was a strong emphasis on rubber elasticity treated fiber, and finding ways of molding,
in the department's polymer physics effort, the fabric into shanes for fireproof en-
Under Peters, the polymer physics activity closures.
is directed to investigating the physical The department's work in polymer
and mechanical properties of composites, chemistry is largely focused on the rela-
The work is mainly on the visco-elasticity tion between molecular structure and ther-
and fracture of polymers containing par- mal degradation, and on polymer networks.
ticulate or short fiber fillers. These The department has a long history of work
investigations are closely tied to com- on polymer thermodegradation dating back
mercial materials such as glass-reinforced to the early 1970s when Bashford at Man-
nylon. The principal investigators in chester Poly and Dr. R.I!. Still at IJMIST
this work are Drs. J.P. Barry, J.L. Stan- worked on the ablative insulation, smoke
ford, and E.F.T. White, who also do some emission, and flash characteristics of
work in cooperation with Dr. C.A. Buckley fiber-reinforced composites used in rocket
of the UMIST Department of Textile Tech- motors. Since that time, Still has synthe-
nology. The emphasis of the work of this sized and characterized the stability of
group thus far has been on the viscoelas- a number of polymers including subst ituted
tic (stress relaxation) behavior of the polystyrenes and polyphenylene sulfides
comnosites. They find that moisture has (PPS). In the PlPS work, Still has deter-
a very strong effect on stress relaxation mined the synthesis parameters of a wide
which is not surprising in view of the range of poly(arylene sulfides). These
moisture sensitivity of nylon. These polymers have very complex crystalline
moisture effects are very much influenced morphologies and appear to have potential
by whether or not the filler material as commercial, structural plastics.
has been given a surface treatment (silane The department's involvement in poly-
or silicate coupling agents). Barry and mer networks-both theoretical and experi-
his associates are seeing similar moisture mental-is rapidly expanding, largely
effects on comnosites fabricated with through the guidance of Dr. R.F.I. Stepto.
polynropylene or polyurethane as the poly- I met Stepto at the 9th lurophysics Confer-
mer matrix. ence on Macromolecules (F.' 33-11:4k0

White talked very enthusiastically [19791) where he described his work on
about a new nonflammable fabric that had polyester and polyurethane networks. This
been developed at UMIST and which is now work can be viewed as an extension of
on the verge of commercial production. Treloar's studies, but with more emphasis
lie was reluctant to disclose too many de- on chemistry and less on mechanics. A
tatis about how this fabric is produced polymer network group has been formed at
but it is evidently formed from rayon UMIST which includes staff from the l)epart-
cloth that has been partially carbonized; ment of Mathematics as well as from the
the final product is jet black. According Department of Polymer and Fiber Science.
to White, the treatment is relatively rapid Current activities include theoretical
and inexpensive. White placed a piece studies of ring formation, rheology of
of rayon cloth in the flame of a Bunsen gelling systems, network formation Igela-
burner. The cloth did not burn or give tion) in the presence of filler, and the
off smoke, and it took more than six min- effect of network structure on the dynamic
ute' , before there was a full breakdown mechanical properties of cured polymers.
of the fibers. He claims that the mate- Much of this work is aimed at commercial
rial retains reasonable strength even injection molding, especially the fast
after three minutes of direct contact reactions that occur in reaction-reinforced
with a flame. The material appears to injection molding (RRIM).
have potential use as a flame barrier. Stepto showed me a videotape he and
\Nso, it is very flexible and can be his colleagues had developed that illu- 91
thrown over a petroleum fire as a fire strates the confirmational fluctuations
blanket. White has established that the of macromolecules absorbed by solid sur-
decrmpos ition products have low toxicity faces (they used Monte Carlo statistics.
and that the fabric can he made from They also have a videotane illustratin,
cloth having various types of weaves, the dynamics of polymer chain configurations.
u-iially with lese, than 501% loss of the Both films have been expertlv craftel and
original tensile strength. The major would be useful for Undert,raduate course-
problem is that the fibers have poor in polymer science. Infortunately, the
abrasion resistance and cannot he woven tapes were made for British television
directly into cloth. Although the product and will not play on I1'1 tclevi'ion recivrT-.
is on the verge of commercial production, Stepto also has a movie film hi t, kanl

he puTha ed.
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, I



ESN 35-1 (1981)

The department has a strong involve- active in textile chemistry are Dirs.
ment in polymer process engineering A. Johnson and W.C. Ingamells. They
partlyv because Of the presence of and are primar ily concerned with finding

UaS' aces tothe engineering department ways of rec n ieeeg osmto

at 1IMISil and also because of a des ire during the dye ing of the fahrics. Iwo
to keep a close connect ion between their way's in whichl this can, I)c donle 11- to
polymer physics and chemistry research lower the bath temperature anid use
and i ndus t ri al needs. Thev hiave recent l\ aqueous solvent sys tens -- ialiv wat er
completed an extensive s tud-, With) thle organic solvent mixtulres. ]or svn thle ti c
Department of Mechan ical F ng inec ring polymeric fibers , tilie bathI t c71ge) ra t iire
on f ilament -wound f iher-re in forced coim- canl be reduced if the glass trans it ion
pos ites and onl polymer extrusion. A1 t empera tulre (T..) Of tile polymer~l dluring

ni pogamonl RRTIM was scheduled to th yigOperat ion Canl he redulced.
beg inl in late 1980l with funding froml Near L1 i the greater free voltuiei of the
the W~ol fson Foundat ion. The Work Will polymeY fac ilit ales dye :bsorrt ion.
be done bv Stanford aid S;till , four ,gradu- Thle F t canl be redUCiicdb us Ilillng p)1 ast i ci e rs
a te and postilgraduate studenT ts, and a that are sufficientv lv olait i Ic to hie
staff engineer: the rophas been des ig- remioved after the dve inll operation.
niated the WoI fs o n P o Ilmer Resear1clh Un i t . J Oiln1Son1 and1 lngoi Cs 1):1v beenC '1 in11Ve0St i-
Al though thle ephias is w il1 be onl RRTI, g at in g th1seo ]ar sil p t i c i -e15

tegiliding obi cc t ie of the prograsi :1id dyesF for' tlrca t ilug pl OV:1rV IOn ii I vs
ienergy conservatLOi in polymer proc- Ph., and polyprop'luc fibers. ill,

('sq ng and fab ri cat ion. I Le tasks ilil- far, thle\' have been i :1 e to deve'lop
ci ude t hiic sv'n t liiVs i s o f n1ew, gRI \ p 0 Li1ii1's a ccri'el ait iO btween-T dIve :idsO I)Ti 00

based oii non-pet i'd eum~l fiedstoeks. Also , and thle so iub i I i tV pal' irs Of thle
thle ieseai'chers hope t o dccc lop res inls dC andl f i 1) , r.
IIit ii I Oisi' CI-Vi S Cos i t iiC'S an 1 I ower cure 1)uir i iig t lieC reol an 1 i it i on o f re s Ca I Ch
t eci';irat iire's a ni 1pre ssulre s t h an t fie effor'ts rient ioni'd eari . i , the( i,ork
,eurr-LInt RR h\1 res ins . liiei planl to designi inl paper' se inc rena IC ild n Il til e 1v
;a sal I ROIM mae h nie; if it is siiCi'SSfull , dlepaitment ; thlis is thle reaseol for fibi'r
thle M111l Ql groilo hopes to mnt i'odce tile science in the dlepartment- name. 'I lie
nia h inci i nt o i1lK i ndus t rX', %, h g n aIIY p111 I01) S IrCa Iv I \. 1eni;a t lt wi tli1i in
1a1 gS be i il d thu 11e 1 ill th is t echiioo I' Y a1 denart 110nt conS i 6eiii ni ' the 'l i 70 anl

INhTWl has obtained funding. from ti'e depthl of this OneratI ior, . I t o ffe rs
I K :11tTIoob i Ie inIdlis t rV' to0 purIch a SeC lr'C Mh c and Pill degrees it) paperi science
com'mercia] ROIM equipment . Mehi automlobi le wh icel are liisghllv rcga rded by the i ndis -
manuilfactulrers have a special interest trv in Inc land and ibroad. Thie group
ill RRIM becaulse of its highl product ion is hieaded bx' Prof . HI.V. Kr-pphol Icr,
TaIti' compared to that of other polvymi' h"), a staff of six, ad is; wellI eqiipped
moliding tecin iques. St aniforh and ilis for both teach inig' aNd i'''ar I . Te
co-workers w ill use thlis ma chine to st udy res e reh rang es from thle ant oma t i on
the rhieological behavior of poly'ol slurries and qua]lity control of paper ming)
at high strain rate,. to Cellulose chemistry. one of t heC

Th e Wo fsnon Foun da t ion 's s upporTt l a rger effors inxolvoteueo
of reqea rcb and develIopmnen t on HI M at noncel I Z1ii ose f i I I e rs in7 paper to oh t ain
I1MTST is only part of a concerted effort special propert ic's, e.g,., high'l temlpera-
th roughouit the HlK to catch uip with thle ture st reng thu, s t i f fil's s , water resistalic'e,
PS in this techno logye. The PH) is fund inrg ct c.
resea rch in industry, and at thle Un ivers ity Dr. L. A. Kirk is i nx'est iga t i rig
of L.iverpool and the tUnivers ity of Bradlfordl t Ie MeChanl i sins i TI\'O IVed as, piIpe d r ies
on the type of fiber that canl lie used at the end of the papermak inrg process.
for reinforcement and how the fiber affects GettiTlg nil of the last one percent
the properties of the molded product, of water is a rather energy-intenIsive
Fhe researchers at Bradford are mak ing operation and Kirk hopes to find somic
parts for mechanical characterization, means Of reduc ilig tile temperature and
they are developing a component for British time required for the filnal drying.
Levland, and they are looking into ways This residual water is tenaciously' held
of computer-controlling RRTMI equipment. by thle fiber and is referred to as "bound"

In a recent reorganization of poly- water. Kirk plans to use radio tracer
mer and textile research at IJMIST, the techniques to determine flow the water
processing aspects of textiles were trans- is adsorbed and how it diffuses out
ferred to the Department of Textile Tech- of thle Paper. lIe also described the
nology and the textile chemistry work research on fiher-filier interaction.
was asqigneh to the Department of Poly- Specifically, the researchers are triig
MCTs and Fiber S;cience. The people most to find the key parameters that determine
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fiber adhesion, e.g., H-bonding, fiber Computing the GSD requires a measure-
size, shape, and flexibility. They also ment of the gonadal doses delivered hy only
want to know whether these interactions those examinations which make significant
cause the fibers to damage (induce flaws) contributions to the GSI). Generally these
each other, are examinations in which the ovaries and

All of the work that I heard about testes are in the X-ray beam, or close
at MP and UMIST was closely tied to indus- to the border of the beam. The 1958
trial needs and problems. But there is Adrian survey showed that lust 9 types
no cause for worry, John Dalton. The of examination accounted for 95% of the
research is concerned with basic polymer GSID. See Table 1.
science and engineering and is strongly TAmLE 1
targeted to help the UK industry at a
time when that help is sorely needed. Contributions to the GSD by Type of Examination
The contribution to "natural philosophy" in the 1958 Adrian Survey
is nonetheless formidable. (Willard 1).
Bascom) Examination Type Contribution as S of

Total GSD

MEDICAL PHYSICS Fetal Maturity 26
Pelvis, lumbar spine,

LSJ* 24
CURRENT LEVELS OF GONADAL IRRADIATION FROM Intravenous pyeloqraphy 12
X-RAY EXAMINATIONS IN GREAT BRITAIN Uppor femur, hip 11

Pelvimetry 8.6
it was some 20 years ago that Great Abdomen 4.5

Britain had last assessed the doses re- Barium meal 3. H
ceived by patients from routine diagnostic Chest, heart, lung 3.6
X-ray examinations. A committee chaired Barium Enema 1.2
by Lord Adrian, (Professor Emeritus of Total 95.
Physiology, Cambridge Univ.) made such *LSJ = lumbo-sacral joint
a survey in 1958. Because considerable
changes in the practice of radiology in The advent of ultrasound as a diag-
the UK (and in other developed countries) nostic tool for obstetric examinations,
had taken place since that last survey and the increased concern in recent ,'ears
was made, the National Radiological Pro- about the risk of exnosing the developing
tection Board (NRPB) decided to update fetius to ionizing radiation may have
the information available to it by con- reduced the contribution of obstetric
ducting another survey. A selection of abdominal examinations. Hfowever, it was
hospitals in England, Scotland and Wales thought prudent to include this kind of
was made that were suitably representative examination in the survey. The examination
of radiological practice in Great Britain. category" of pelvis, lumbar sine, and I1

The purpose of the survey was to was considered to be important enough to
determine trends in the pattern of use expand into three separate categories:
of diagnostic radiological procedures, pelvis alone; lumi, i shine and lumbo-sacral
and also to permit a remeasurement of the joint; and pelvis, lumbar spine, and lumbo-
genetically significant dose (GSD), defined sacral joint combined. Radiologists also
as the dose which, if delivered to each requested the addit ion of cVsto.graphV and
person in a population, would have the lumbar myelography as possiile contributols
same genetic consequences as the actual to the GSI). Altogether, this makes 13
pattern of gonadal radiation dose distribu- examination types selected for the current
tion. It can be argued that the absence survey, which were thouglht likely to con-
of any direct benefit to the progeny of tribute 95% or more to the GSI).
patients receiving medical X-ray exposure M1easurements of patient dose were
imposes an obligation on all concerned made at 21 hosnitals on a total of -1,5,5
to minimize genetic risks. Diagnostic patientq co,,ering the 13 selected typeq
radiological procedures are important in of 'Ii a n t ic X-ray exami nat ion.
this context, since a large fraction of A dsimetrv 5vtem was devloned that
the fertile population receives X-ray iould be relatively simple, since busy
examinations each year. hospital ;taff, after brief instruction,

This FS, is based on a report published would be carrying out the actual measure-
by the NRPB in July 1980: NRPB-RIlS, "Cur- ments. Thall adhesive sachets of lithium
rent Levels of Gonadal Irradiation from borate thermoluminescent powder were at-
a Selection of Routine Diagnostic X-ray tached to the patints to measure directly
Examinations in Great Britain," Wall, the skin doe received during the X-ray
R.F, Fisher, t.S., Shrimpton, P.C., Rae, examination. ior male patienls the sachets
S.; tiarwell, Didcot, Oxon OXII ORQ.
(See F*,,V 34-12:566 [198(01).
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were positioned on the inside of the TABLE 3

thigh, level with the testes. For female
patients the entrance skin dose at the Mean Gonadal Doses per Examination

level of the ovaries was measured by in current Measurements and in the

placing the sachets on the lower abdomen Adrian Survey (19509) (Units are in cGy=rad)

at the level of the anterior-superior Males Females
iliac spines. Skin-to-ovary dose conver- Examination Current Adrian Current Adrian
sion factors were worked out based on

measurements with a suitable phantom. upper femur, hip 0.840 1.12 0.096 0.117
After the examination was completed, the Pelvis, lumbar spine,
sachet was removed from the patient and LSJ* 0.339 0.387 0.376 0.405
was attached to a form on which relevant General abdomen 0.164 0.103 0.084 0.212
details concerning the patient had been Fetal maturity 0.315 0.723 0.281 0.367
entered. 0.223 0.885 0.341 0.745

Table 2 lists the results of the mean pelvimetry 02 . .1 7
values of the gonadal dose for the 8 most graphy (IVP) 0.434 0.804 0.358 0.637
significant types of examinations. Barium enema 0.335 0.146 1.60 0.464
The units employed are the so-called SI Barium meal 0.030 0.043 0.360 0.339
units. For absorbed dose the new unit Cystography 1.83 0.964 1.42 1.28
is named the gray (Gy), and it is related
to the old unit, the rad, as follows, Some of the examinations show a de-

crease and some an increase in the dose
1 Gy = 100 rad delivered to the gonads. However, except

0.01 Gy = 1.0 cGy = 1 rad for nelvimetrv, IVP and the barium enema,

the differences are not statistically
TABLE 2 significant. The barium enema examinations

produced doses differing by ratios of 2.3
Mean Values of Conadal Dose by for males and by 3.4 for females, the

Examination Type and by Sex for All current values being higher in both in-
Age Groups in units of (cGy) stances. The authors attribute this in-

crease to the larger number of films taken
Examination Type Male Female currently for this examination type.

There is a general improvement in
Upper femur, hip 0.638 0.075 current practice because of better col-
Pelvis 0.553 0.164 limation, especially in taking full-size
Cystography 0.450 0.630 chest views. In the Adrian survey 53%
Intravenous pyelography 0.387 0.324 of female patients receiving a full-size
Barium enema 0.330 1.59 chest X-ray had their ovaries in the beam.
General abdomen 0.151 0.080 For males the comparable percentage in
Lumbar myelography 0.069 0.839 the Adrian survey was 16%.
Lumbar spine, LSJ 0.058 0.380 The authors draw several main conclu-

sions from the current survey. First,
The relative importance of the dif- there is no indication of a marked in-

ferent examination types for males and fe- crease or decrease in adult gonadal doses
males is shown in Table 2. Thus fluoro- delivered per examination since the late
scopic examination of the lower abdomen 1950s. Secondly, they find that the
for women (Barium enema) appears as the variation in gonadal dose for a given
maximum for the female listings, examination tyne both within the same

Gonadal doses associated with chest hospital and between hosnitals is very
examinations are less than those listed large. The point here is that it would
by a counle of orders of magnitude (about be difficult to separate "good" hospitals
2uGy for both sexes), from "bad" ones. The exception to this

Table 3 gives a comnarison ef the is the IVP (intravenous nylogram) exami-
mean gonadal doses obtained in the current nation for females for which the mean of
survey with those obtained by the Adrian the 3 hospitals with the highest dose was
Committee 20 years ago. Only the mean 3.5 times the mean of the 5 hospitals with
doses for patients over 15 years old are the lowest dose.
included for the current survey, as the There have been a number of changes
Adrian report does not quote values aver- in technique for diagnostic radiology
aged over all age groups. For this reason which might be expected to lead to lower
the values listed for the current survey doses for the patient. These include the
differ somewhat from the data of Table 2. general use of non-screen film, and the

recent availability of very sensitive rare-
earth screens, not available during the
time of the Adrian survey. However, a
check showed that only 5 out of the 21
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hosnitals in the survey were using rare- mendations was to keep the situation under
earth screens, and then mostly for obstet- continuing review. The Council of the
ric examinations. The usual reasons given European Communities has also recommended
for not using rare-earth screens were that its member states consider and deter-
their high cost and poorer definition mine the radiation-induced genetic burden
due to quantum mottle. Of the hospitals on society. It was for these reasons that
where obstetric examinations were ner- the National Radiological Protection Board
formed some 70% did use rare-earth screens, (NRPB) of the UK decided to update the
and indeed fetal and maternal gonad doses findings of the Adrian committee. The
dronned as a consequence. The drop in results of the NRPB survey were published
dose for nelvimetry is associated with recently (September 1980) as report NRPB-
current stringent restrictions on beam R106, "The Genetically Significant Dose
size as well as the use of faster screens, from Diagnostic Radiology in Great Britain
The differences shown in Table 3 for the in 1977," by S.C. Darby, G.M. Kendall, S.
IVP examination are probably due to the Rae, and B.F. Wall.
use of faster film/screen combinations. The survey was undertaken in coopera-

The authors make the point that diag- tion with the health departments of Eng-
nostic radiology probably accounts for land, Scotland, and Wales. Their report
90% of the total GSD to the population estimates the annual GSD to the population
of the UK from all man-made sources of from diagnostic radiology. This is done
radiation. Thus even a reduction as small by combining information on the frequency
as 10% in diagnostic exposures would be of certain types of examination procedures
a significant improvement. The great in diagnostic radiology with the magnitude
variability observed in individual gonadal of the gonadal doses associated with these
doses suggests that some patients are procedures (see ESN 34-12:566 [1980] and
receiving unnecessarily high doses. By the article preceeding this one) together
simply improving radiological techniques, with information on the child expectancy
a substantial reduction in the collective of the various age groups that were exam-
gonadal dose could he achieved without ined. Frorithe definition given above for
reducing medical benefits. (See F:N GSD one may write a general expression for
34-12:566 [1980] for some evidence of wide it in terms of the narameters mentioned

variability; this was also shown in an in the previous paragraph as follows:
Italian survey discussed in FSN 34-9:443[ 1 9 8 0 ] ) . E t ' l ' l k[1980])kl NklPklDkl

A comnanion article in this issue GS =

presents the estimation of GSD from diag- E N P
nostic radiology in Great Britain in k k k

1977. (Moses A. Greenfield)
Nkl is the number of individuals in

the kt age-sex group who received an
examination procedure of type 1 during the

GENETICALLY SIGNIFICANT DOSE FROM DIAGNOSTIC year.
RADIOLOGY IN GREAT BRITAIN IN 1977 Pkl is the child expectancy of an

individual in the kth age-sex group re-
Medical irradiation is the largest ceiving an examination procedure of type

man-made contributor to the population 1.
dose and results in the highest doses to DkI is the mean gonadal dose for the
individuals and to individual organs. kth age-sex group with procedure I.
For the individual patient the somatic N is the number of individuals in
hazards involved are balanced against the the kth age-sex group in the population.
benefits received in terms of needed diag- PV is the child expectancy of indivi-
nostic information. The genetic detriment duals in the k th age-sex group.
of the radiation exposures is not offset Another way to write the above equa-
in any direct manner. One measure of tion for GSD which the authors found con-
genetic effects is the genetically signif- venient for their calculations is the
icant dose (GSD), defined as that dose following:
which, if given to every member of a .
population, would produce the same total kl
genetic injury as the actual doses received GS = lk
by the various individuals. Thus the GSD k
represents a national average dose.

A survey to determine the GSD in with Fkl the total number of children
great Britain was made in the late 1950s expected by those in age-sex group k re-
by a committee chaired by Lord Adrian, ceiving examination procedure type I in
Professor Emeritus of Physiology, Cambridge a year.
University. One of the committee's recom-
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For the purposes of the survey an ,tI. Th, .1.,.., F..Ie~oqi -a]

appropriately designed selection process B:tamit,,,.: ,r 'P7.7 Bi Ex, 17 yx at 1-1

resulted in a sample which included 79 .,10e,* ,, All. f,,r ,th

hospitals in England, 28 in Scotland and
5 in Wales. The number of examination 1 '-, 4 1_- so. Tota1

types included in the survey was 27, and 1 A 1 2- .4 4 141 1 47

a list is provided in Table 1. A,,1,,,f,,, l)..' 4W. 4 ,170 2)7 :,3 340 2,770
Ate, hn ..l 33V.3 3 .3. 4.2 378 73: 212 2,410

TABLE 1 .,1 - 14. 1 134.H - 12H 127

Abdomen Ch, AI 213. 1 71 .3 2011 .4, 307 137, 2225 7,3',0

Abdomen, obstetric and pregnant '1,l3 134.., 143 .2 411
"?rd.l ,. 1 V1)7.4 52 90

Angio raphy, abdomen 5., , 7., 4 4 1 '2 I3"I

Angiography, head j..r , .r .7 141.9

Angioqraphy, peripheral 31,d, N,--k 1,7.'. 452.. 451.4 307 544 334

Ankle and foot, Arm and hand 11ro3 30.4 101.2 84 144 40,

Ba meal l.o111I.:,. - 236.5 1 72.5 41 22 137 'OH"1
e, iv: 7L.4 12,.H 307.3, 55 1 33 1 

)  
1Y,Ba enema ___L -

Ba swallow T,,taI 1291. 4019. 5418. 124 40.10 4375 .1, in( ,

Cardiac angioqrapby *(The rxaminat 10n tynes are abbreviat ions of t hose li; 3 .ted 013

Computerized tomography, head T.,ble 1.)

Cholangiography The estimated gonadal doses produced
Chest by the various typeS of examinations are

Cystography listed in Table 3 by age group and by

Dental p sex, in ST units of mGy = 0.1 rad. For
Dorsal spine reasons of clarity values are listed only
Femur, midle and lower third for those types which ultimately contributeFemu, mi~le nd lwer hirdto the GSD.'
Head and neck
Hysterosalpingooraphy TABLE 3

Uroqraphy
Lumbosacral area Estimated Gonadal Doses by

Lumbar myeloqranhy Examination Type, Age and Sex

Mammoqranhy Female Male
Pelvis
Lymphanq iouraphy Typ* 0-14 15-49 50+ 0-14 15-49 50+

Abdomen 0.51 0.79 0.85 0.66 1.58 l.67

Abdomen ob 0 3.14 0 - - -

The frequency survey produced an Anqio per 10.0 10.0 10.0 30.9 30.10 31.

estimate of 21.3 million diagnostic radio- Ankle, foot 0.03 3.03 0.03 0.03 0.03 0.03

logical examinations performed in Great Arm, hand 0.02 0.02 0.02 0.04 0.04 .04
Britain in 1977 in NHS hospitals. This Ba m. 0.17 1.54 5.01 0.12 0.27 0.32

is a rate of 393 examinations per thousand Ba en. 4.54 14.3 lE,.6 1.38 2.50 3.57

of population, an increase of 2% per annum Chest

since 1957. The GSD depends on the way Cholanq 0.80 0.80 0.80 0.07 0.07 o.''1

these frequencies are distributed amongst Cysto 4.29 14.0 14.0 2.53 18.0 IR3.0
the various age groups. Table 2 is a Dental

listing of the most important examination Dors sp 0.70 0.10 0.10 0.60 0.06 0.0f,

types, accounting for 90% or more of the Femur, upper 0.16 0.96 1.03 1.62 6.13 10.,
totals, by age and sex. Femur, lower 0.05 0.07 0.07 0.25 1.20 1.20

Table 2 shows that in absolute numbers Head, Neck 0.10 0.01 0.01 0.01 0.005 0()()',
older women account for the largest number Hystero 0 5.00 5.00 - - -

of examinations. When the relative ponu- Uroq 1.64 3.11 4.02 0.60 3.57 4.67

lations of the various age groups are Lumbosac 1.94 3.90 3.84 0.42 3.64 (0.7'

taken into account, the rate of examina- Myelo 8.39 8.39 8.39 0.70 0.70 0.70

tion per thousand is about twice as great Pelvis 0.33 1.16 2.21 1.46 2.94 7.3,

in the S0+ age group as it is in the 1,ymphang 5.00 5.00 5.00 10.0 1(.O) 103."

0-14 age group, for both sexes.

*The examination types are abbreviations of thost

listed in Table I.

The last component required for com-
putation of the GS1 is the estimation of
child expectancy by age and by sex. lit, c

data are listed in Table 4, based On a
.-eport by F. Taylor (1980, NRPH-4'4,
Ilarwell, National Iadioloi ical !'rot,, I in
Board).
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of 118 pGy may be compared with 141 -pCy
TABLE 4 from the 1957 Adrian survey. However, the

difference is somewhat less than twice the
Child Expectancy by Age and Sex standard error and may' not be indicative

of a decrease. As Table 5 shows, the major
Ae interval Female Male contributors to the GSD are Pelvis and

Lumbo-sacral area; Femur, upper third
0-1 1.86 1.82 and hip; Cystography; Urography; barium
2-4 1.89 1.86 enema. Taken together these six types
5-9 1.89 1.86 of examinition account for 70% of the

10-14 1.90 1.87 GSD. These contributions are roug hlv
15-19 1.80 1.84 similar to the findings of the 1957
20-24 1.39 1.62 survey with the exception of obstetric
25-29 0.76 1.10 abdomen examinations. (SKe Fable 6.)
30-39 0.19 0.39 These dropped from a 1957 value of 45
40-49 0.01 0.05 to 6 pGy in 1977. The drop was due both
50-59 - 0.01 to a diminution in frequency of this type

60+ - of examination and also in the fetal

dose. The GS) from cystographv has
Combining the data presented above increased compared to 1957 because of

with 1977 populations for England, Scot- an increase in frequency of examination.
land, and Wales, the authors estimated
the contribution to the GS) by examina- TABLE 6

tion type, by age groups, and by sex.
These data are presented in Table 5. Genetically Significant Dose from Selected

Listings of examination types are included Diagnostic Examinations in Great Britain

only when a contribution of at least in 1957 and in 1977 in NHS Hospitals

I ,iGy is made to the GSD. Note that
1 jy = 0.1 millirad. The sums of the 1957 1977

components do not always equal the "total" yp.e* Female Male Fetal Tot. Female Male Fetal Tot.

value because of rounding off errors. Abdomen 3 2 1 6 4 6 0 9

Abdomen

TABLE 5 ob 17 - 29 45 2 - 4

Ba en. 1 0 0 2 5 I I q

Estimated Contributions to the GSO cysto 0 0 0 1 5 6 0 1?

by the More Important Examination Femur,

Types in pGy* upper

& hir 1 13 0 15 1 15 0 15
Female Male Fetal Total Urog 7 10 1 17 7 5 1 13

Type 0-14 15-49 0-14 15-49 Pelvis &
Lumbosac 12 17 2 31 15 13 1 30

Abdomen 1 2 1 4 0 9 Other 9 6 1 15 7 9 2 19

Obstetric Total 50 48 34 132 49 55 q 113

Abdomen 0 2 0 0 4 6
Ba Enema 0 8 0 1 1 9 *(The examination types are abbreviations of those

Cystography 2 2 1 5 0 12 listed on Table 1.)

Upper Femur Examinations of children contribute
& Hip 0 0 2 12 0 15 one third as much GSD as that received by

Urography 2 5 1 4 1 13 adults. Lower examination frequencies and
Pelvis & lower gonadal dose per examination both
lumbo sacral 3 12 4 9 1 30 contribute to this effect.
area It should be noted that over the past

Other 4 6 3 7 2 19 20 years the GSD has remained virtually

the same despite an increase of about 50%
Totals 12 37 12 42 9 113 in the frequency of radiological examina-

tions per thousand. Two factors that con-*by Aqe and Sex tribute to this situation are the reduction

in doses generally per examination plus
As Table 5 indicates, the GS from the marked reduction in diagnostic oh-

diagnostic radiology in NHS hospitals in stetrical examinations. The latter reflects
Creat Britain in 1977 is estimated to be the increased awareness of the radiosen-
113 aXy (11.3 millirad). The standard sitivity of the fetus, and also the general
error is estimated to be about 12 pGy availability of ultrasound techniques.
or 10%. If hospitals other than NHS A comparison of the GSD in Great
are included, the GSD is revised to Britain with some other countries is given
118 uGy (11.8 millirad). The estimate in Table 7.
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TABLE 7 Journal of Ph,,sioogy. The ceremonial

Annual # dinner for the Society was held in the

Year Country GSD(iGy) Populatior Exams per impressive dining hall of Trinity College
in millions Thousand and port and cheese were served with the

introduction of the new president, Dr.

1977 Great Britain 120 55 440 Richard D. Keynes, Cambridge University.
Ten laboratory demonstrations were

1974 Japan 170 108 810 set up in the teaching laboratories, and
participants could view experiments in

1970 USA 200 195 646 progress and in several cases participate
in the manual operation of specialized

1972 Netherlands 280 12.6 1140 equipment. Dr. T.J. Rink and Dr. R.Y.
Tsien (Physiological Lab., Cambridge Univ.)

1974 Italy 300 55 438 demonstrated a simple method for grinding
and beveling the tins of calcium sensitive

1974-46Sweden 460 8.1 650 microelectrodes for greater ease of
penetration into cells and the achievement
of a minimum electrode tin diameter.

The authors conclude that the situa- Dr. V.L. Lew and Dr. Carol A. Seymour
tion in Great Britain is satisfactory, (Cambridge Univ.) presented a videotape
especially, as pointed out earlier, since of spontaneous inside-out vesiculation
the GSD has not increased despite increases of lysed human red cells at 37'C. Several
in the number of examinations. They do other demonstrations dealt with new elec-
make a plea for greater and more consis- trophysiological instruments and biochem-
tent use of gonad shielding which is simple ical detection methods.
and inexpensive. It appears from their The program of 100 short papers was
survey that such shielding is being used diverse and represented many aspects of
more effectively with children. In fact modern physiology. Invited participants
they state that equally effective use were from the UK, Ireland, FRG, US, Canada,
of gonad shielding for adults would reduce Australia, France, Italy, Switzerland,
the GSD by as much as 50%. The GSD is Brazil, and Japan.
small compared to the levels of normal Dr. W.R. Adey (Veterans Hospital,
background radiation and, in fact, the Loma Linda, CA) presented a paper which
authors note that it is of the same mag- demonstrated increased calcium efflux
nitude as the differences in the levels from cerebral tissue exposed to weak
of normal background radiation received microwave fields. Calcium efflux in-
by people living in different parts of creased by as much as IS% in chick cere-
Great Britain. Thus the potential hazard bral hemispheres in fields of 0.1-1.0 mW/crn.
associated with the magnitude of the GSD Similar results were reported for rat
seems small in comparison with the benefits brain synantosomes and cat cortex slices.
received as a consequence of diagnostic These responses were proposed to be con-
radiological examinations. (Moses A. sistent with cooperative organi7ation of
Greenfield) membrane surface glycoproteins in the

binding and release of calcium as first
stens in the transduction of weak elec-

M C L E Ctrochemical stimuli.
MEIC AL - SCIENC S lDr. T. Bennet and associates (Univ.

of Nottingham, UK) demonstrated the in-
THE BRITISH PHYSIOLOGICAL SOCIETY MEETING fluence of beta-adrenoreceptor antagonists

on thermoregulation during insulin-induced
The annual meeting of the British hypoglycemia. With insulin-induced low-

Physiological Society took place at Cam- blood-sugar levels, heat production by
bridge University, Cambridge, England, the body increases, but body core tempera-
on 10-11 July 1980. The format of the ture and skin temperature fall due to
meeting was in a style established by over extensive vasodilation. This work may
104 years of tradition; this included lead to a new understanding of human
short presented papers and laboratory thermoregulation in warm environments.
demonstrations. Tea was served in the Investigators from the University
teaching laboratories at 4 p.m. each day of Sao Paulo, Brazil, reported that in'ec-
to allow participants to discuss the tions of hyperosmotic solutions could
papers presented. The Physiological greatly increase the survival of dogs,
Society is one of the few traditional cats, rats, and humans suffering from
scientific groups that debate the merits severe hemorrhagic shock. Dr. O.I1. l.opes,
of papers at the time of presentation and Dr. Vera Pontieri, Dr. M. Rocha e Silva
actually vote on whether to accept the and Dr. I.T. Velasco have demonstrated
papers for publication in the British that the vagus nerve is somehow involved
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in the mechanism of response. 1iscu ssnons of interest to divers. Fhte followinig
from the floor suggested a pituitary feed- sessions dealt with temperature regulation
hack loop. Such experiments suggest that under environmental stress: (1) Adaptation
the infusion of normal saline to restore to thle Environment, (2) Sports and Work
blood volume may not be sufficient to P'hysio logy, (3) Ilyno- andt Ilyne-tliermi a,
restore heal th. This work has far-reaching (4) Yffector Mechanisms in Temperat ure,
implications for battlefield and field- (5) Central Control of Body Tlemorature
hospital treatment of hemorrhagic shock Regul at ion, I b) I'heriiorecept ion, and (7)
vi ct ims . Hib erna tion. SCee S ISS ions were related

Dr. P.T. Beall (Baylor Univ.), Dr. to the performance of aircraft pilots:
%l.M. Cassidy (George Washington Ulniv.) (1) Effects of Vibration and Noise, (2)
and Dr. M. Ilinno (Virginia Technical Univ.) Effects of lin' noxial and High Alt itude, (3)
prtesenited experiments sponsored hy the Performatnce, (4) Sleep, (5 Lim b ic Sys temn,
Office of Naval Research, Biophysics (6b) Behavior C.NS, (7) Pl'vsiological B~ascs
Program. A drug, ('vtochalas in B, which of Emo1t ion and Mlot ivation.
depolvmeri zes fiberous actin polymers Six sessions were onl gravi tat iolial
ill thle cytoplasm of transport ing cells physiology, anl area si gonifi cant ly dominated

earl ereat ly affect water and salt move- by the USS R and thle Easterni European CoIrn-
merit a cr0 s S the frog stoma ch antd rat nlunl is5 t Coi 0UTt r i Q S wh i cli oresent e d 341 p apers
intes;time wallIs. THe paper, which was out of a total of S', whecreas Only 14
akcI eted foi publication in the fn ti: canre from thle WS. SinIce 5 of thle 115 papers-

- '*' i T adds a new ci rcu it deser ilbed col labora t iv xcei'r i merits oil
to thre class;ical electrical model of thle Russ ian Cosmros 1121) spacecraft., only
menthirare t*.anlsport to account for the 9 of 5paner-' inl this field were S fl Clv
role of cvtop ~i asm r c res i-tarree in trans - fron ISIaboratori Cs. I wo American sc len -
port . Such idlea- mav change tile class ical t ists; did, however", co-chui r two sessions:
vi ews oil thle mo lecurlar mechani smn of A.11I. Salth (Uini v. of CaiaIfrrrn ia, Davis)
nutrient uptake and salt and water balance and X. Paice (UnikC. Of Cal IforrIi,'a, BIeke1lec)
in the body. Ilhe dominiatilon of thlis area] of pbs's iology'

Numerous add itijonal papers dealt by Russi wa ot iCed 11V numer1CIous confer--
w ith mode~rn elect ropfivs i ologv , cellIul ar eTICC par11t i Ci Taut S andi corinr ted uriilon to
hiochemi St ry, endocrinology, and biopliys- Amlericanl scicilt i sts. lh11(' inlterriat iorlil
i c; . I'he( ;mal 1-i :eo o f thIe meet i ng was alee't i riI:1s are hellI oil I" v \,.I e-\carIs , anid
conduicive to d iscuiss ion and scientific it aTneared from thfe llrotgral" of thle meet ilnC
exchange. (Parila 1'. BeallI, Baylor itniver- that thle 11' had riot doru' v It('seca Icii1

oitv 0 an imria Isn or 'an i n sIiiac I ft ori i-i111-
Ia teCd f I i 11t for1 3 to 5 vyears. l11 Sbe q ucn t
d is CU 5sions) w ithi Amr(I.i ca in s ci e IIt i - I i 1i
this field revealed t hat Si ic rl Iii( Bilte I

I Il XXV I TIT IN'lRNAII ON.\I. CONGRISS Of- I i te prograni lost i ts filid i~ li ld ti1e
Pht~T~~T~Y ST ECESfirst biological cxni'riment s for the spa:iC

sboitt Ie CWere not plane 1 n11Mt I Ie o1ur11tli1
The XXVITI International Congress Ii igh t , wh ich1 co ulId h e 1t (' 8 %-ea rs a waiv

of Physiological Sciences was field in American efforts have beii I iiii t ii Io
Budapest, hhungairy, on 13-11) July 1980. col Ilahorat ive effort s Wi ii P115A'5 all ',C iln

lhe location of the meeting in Budapest tists on the Cosmios series. NAS'A and SRi
all owed for thle partic ipat ion of large mana-ers recogni ze t li s ,it'page of H',
numbers of E:astern huropean arid Russiran leadersl i in ill ti is araiS r p:11
scient ists. Attendance was anproximatelv a postdoctor-al f'l lo~ulil hirisruiT1 for illi
()000)1. The wieetinvs , which lasted 5 to 8 youtig, scienistsl- to ciicoiiric ftem

vsy,, were pleas;antly locatedl in thle to cutler t h is fie Ild.low i o ti I I Ii n-
Budapes;t Fair GIrounds which contained s'tricleci firidirli andi si~lil I l It N.
numerouns-s idiewa 1k ca fes anti h)i er!a rt erns of snacc eX Pt'r i mit l 5; , 0114, 1%ondh 1 i f t lit'
for iriformal di I cuss ion. Un i ted tat' canl ever, rcover Ickiiro-

Thle onening ceremonies were somewhat logical lt'ailrsh ip inl t1iimnr'i I ior kl is'a
p01 it icalls' oriented with addresses liv arnd I astern I rIrope.
the President and the Minister of Health lhe moflo'nt of watr rl mt ill
of tile H~ungarian People's Repuiblic praising the liodv anid its, eelIs wasi ost'n' ively
the progress of Hungarian science under covereid in 7 diffirct ios' tti I )
the C'ommuni st philosophy a1nd Russ ian 0smoreulat ion , (2' i pithoiii I a 'I I nripor 7I
pa t rona)g e. The program of posters and (.3) 'Iransen ithle liamI iarioor .1 , (4 I I
short papers was iruge , wi th over I r!itiinsport and %let miI-Ii 1S, ( Si I T -phiv

presentations in all areas of phys iology. inoogv aiid Ipi thl'l a1 rans ri,rt (h ii!'ei:;-

The area of hruman Performanee was braine Trnsport , arid I -) ( raniisiiir I'roie sm
wtell covered in the conference, U~nder- Some 3.)( pners;, or 1ii' of liii papers, inl
water Physiology, Hiving 1 2, and Mlam- tile enifert'nce , dealIt withi 'c t s of
ma I ian Ne rvois Sys tem tinder Pres sure were wa tr'r in hi ol op ical s:S m .li' illi
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area of research that has always had them was limited by the language barrier.
strong support in Russia and Eastern Fu- The most reserved people we met were the
ropeC. Prof. J. Tigyi, (Director, Ifungar- border guards on the train. We did not
ian Inst. of Biophysics) does research get to visit with Iunga-ian scientists in
in this area and assigns a significant their laboratories and socializing seemed
portion of his staff to study these to lao difficult, possibly because it was
problems. Dr. P.T. Beall (Baylor Univ.), too expensive for them to get out for meals
Dr. M.M. Cassidy (George Washington Univ.), or entertainment.
and Pr. M. Dinno (Virginia Trech. tUniv.) The meeting was most enjoyable and
presented papers in this area at the productive. It allowed many of us to
meet ing. meet Russian and iiis tern YUroareanl ColI-

-OoSome assorted items, of interest were leagues with whom we hadl been corresponding
alodiscuissed . For examlple, Ilar. Bertha for years , but who do not have in terniatrionail

Knoll (;enrielaseis Unly. of Medicine, travel funds. Certainly somte of tile future
Budanest) has discovered a glvcop~ent ide Internat ional tongreses should be held
in human serum, called ''Sat iet in ,' which in Eastern EurTope for us ilt this; reaIson.
is canabhle of inhibiting food intakie in (Pauila T. Beaill, Baor liniversitv)
starvin, rats without side eofects.
lb is; compnound may he a natural ariot ito
qui-nressor which could Ire i-el effect ively____
in dilet aInd exere i St' rel i ares. WareeOCEAN SCIEN-CES

'asanrvs ait tile mlreet inlp deal Ih the
effects or laser radiation onI Piin 1111 MMlZINI BialIft; LABRIY AI \Vl\~l II

sysems . . Mrs tel'lae :ar, 0Tr TFI Pl - -
l'o st ter a dtaato ede i ca I Schto oI, Fi'.
I sais shIto wn t ha t c elsI i n tIte vicitoi t v o f tWhenl Ir. T.Ia. lust low visited Israel
1 :irae r burns are 'stiiulast ed tar di ado :iaul in) lai8 (0

1
\1"I Report 2 -a ,thle onlyN

tlssat laser woiinal clositre ictiali t\ tritos; tCi.oastsIl 1as311"11 .Iabl a oIoe in t Ihe countr11y\
wo arid bo a I i i l over c ormssOo sli t u re Dr. was a ;rl'i I I f il ohe vie Isiboi at airy iillHa i fa.

I ulain ki \c idom\' of' 'Itdi l ant e MIoscow) lolcvcr , sat th lat I iso tileo if. Ste it -_Na-
hla- also demrorastrsated neiaiologr a. I erffcts rnbPelp lal'evl;itorv of the fhebrel, thli -
of msonochromat ic laser lIvblit onl sip le Veas i te of Iera'uslem alasilldia ~ous trc lh oll
ralrnns sat olseria. leoe Isafr S Iot\ th:ose in I lat and 1,07Ca' k e l Iaaraderi,sav I(
naeeded to horn or dostrov t isue, uxpaard fte ILIa fsa fj'sIlerrj Isaorsatorv inito

Dar. Till Isa imsiv' s rnrer ent it led a Ilia or oaaoraalsph salld I lrroloip Isabeorsi-
'as trat inn-Tiindced halsin tile l0arrairig tore. l1ii sl al .e , '5 ll vaispeanilwit Ill tie
\1iI ity' of Pat,;" (lBudsarest )wsa, the, cause11 I-ltI lalr1,o rsatIo rv sa ilal, " ("Iaaars I a 11i I i 1
f c o'-C miTtl 111 adconIcern at the reeol itn" I'n I ilI tol I shnat the Nat 1iil ies Of Ihe
i C her CYT)P r juMent sl I resia 11t 11 i C Ns t ell ls I (; fsa~ ;Iaiorsa;It o Ie

liha t cni ItI rsai t io () s ;i so i r i csara 11e i 11Cres0 cr "I Ie( I a I sair:0ors-Itar \c lssa's ofif c i I IeN
Ir l ea rnl i n 1p -ii' i I i t is o- nf Ila to r ist s , (I)rai-la-l in 1 \uil AU I It 'l II Isa l I'llapla e ' I ia

,Ia no t a ffe(2ct t I p femril It' ra ts;. ()t he(r wr IV had lreaianl nra ho IeSi tc lwa, Io a X, esNa I
aY -aliPOtaden t e-aer irmenI as gel i )teaLIl 051 cIa rI i or . Much oif 11t ha- ssa alli ;I] tal(''lat ca

t 1, i-rortanric of thK prorer eXT)er isranatal liarri ca'rls'o from ai It tir'erai ft(, dcve lopillclat
sarad control a'roslts iii restin11W-a liv'iotli('is. of thu( 1 alrastor I ve Proaf. I fl. Part of thc

(ils;ipest is aI 1modern , blst line ' Zaaal irsv Ilie'aartn ratl of Ii I la If(ra 11ikcirsit a.

ra r)noI is onF ;cve -o rs I ml 1 1 i o ill 000011I'vill l' c( tiara' wsas i I V\(.l sat t ilt I sar 1ra tlaT.e
adt- ran t ie 1)ain Ia1lie P i eo r. hejj c-it 5ill \ha rcls Ira -
csaa' ar of h'ials , Oan saIa li I I ai onet( Sidal I isa' , thla senit flietorsos I , itv it Ira l aia I

a' f tIll( r i vo anal Ira( qt, oi th (it he r - i adi. i' ar 1 o i rl naorI Iliet I-) i a l, t Ihe (-ili I f o f I I atI
kuirisi I s 5 storn a in :atal seari c, wsi th raarrors a1 r'st aariasal I loal 01' ;ell isa (. Io . Hiat I I
street' q In tal v 01 baIlli IlJi ni's andal ila Iie 1 ', wnr I Inst ;a,;i' sitllate l titi Ile
ca t Icisi Ic Pvqres I,: ia F post -1 II ctasltriaC - rsrrast's titol tile sesa owiatal Ir' all
it W fIT Ih c ql l o af 1?us's I a-sq t ve ( I) ttcr- C a'%n VaCraC 'l ';1 St ktIC . Salldril lv, ills 1 I it I, I T l

I ockI sirasirtmetat hloaast' . oasaitrel- aol's aOf 1l11 Sia1s1i loran) iiSlIalsi, thun kara of liiars olail a
e ir' saya IsIlt ( irI 'sI aames, anald fool ;reri(ea a(oa< 11iria' wore' sadded-a 11 (a lC I Ct'rI it art a1 a Ia.
ra' saralas I lV tari I C C a. Chbrtr i c, a r ale IF i I)i tv I ve I ora I I'a Ia',1' I S rsie I . ( Ira thla con' I erlsa i I t
I' a TM I iOnsi I fri t o f Ilaita 5a sav : Isa' hisad of' 'srai- of th pa eoapl1e I t all ed toI I a, thla
the prr am, colur a psiriala, thia' r-a wine, I a i, is arc ira Ilate praaaaa'' aaf Iavelt 1 1O
cherrs' ice' cr-eir, - rii 5 lilt anad fra-sh Ico I it 1 ) Ira ther iria a- ilr a a loist prToi t. I
,;orar real the rr ies a I1 the t imai. I at' f lii ll raw l II X'ers it a'stHl t ia' ar (ITitlasaarai ata
'sbaabsi isl very modern tad fsast isal most t I I atilarraol re'iiltd ial l a Slirlarpical1 e'Xploi');I
of the( Conference part icipants; lasea it ti ha of tlei whoale (arsist 1liar of IlaC Siaii
toIn rive I to tI lao eet i mas. 'lia PepletaI anal th ta'proaiLaa Iion oif ova'i 200~ -(.ic ltIfIc
were ianl ito, butt our commianit.it mar si th pall ca:t intns oar tiat' flarsa and al unia aof
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its coastline. Much of this research Workers from all of Israel's universities
effort was centered in the new Flat la- as well as researchers from many other
boratory. countries in the world. The Flat labora-

Israeli geologists believe that the tory operates an 1-in-long Chris-Craft
Gulf of Flat is geologically the youngest launch outfitted for research.
fragment of the-*oceans. It is the narrow- The hulk of the present resident
est ocean cleft known with the lowest staff are carrying out mariculture research
width to depth ratio, 11:1. Its massive (see ESN1 34-12:S60 [19801) and most of them
3.5 to 4.0 m annual surface evaporation are emtployed by the Oceanography and Lim-
places the degree of salinity at its nological Research Center in Haifa. Hlow-
head among the highest in the world ever, this group is scheduled to move to
(41 0/00, 4.1%) for a body of water with larger quarters in the near future, thereby
an unrestricted connection to the world's freeing considerable space for Other re-
oceans, search programs.

The gulf's vertical and horizontal The senior permanent staff members
temperature variations are remarkably employed by the Hebrew University are Dr.
slight; the whole gulf from top to bottom Ilan iPaperna (marine parasitology), D~r:
has a temperature close to 21*C the year Yehuda Cohen (marine microbiology), and
round. From January to March there is Jonathan Erez (marine geology). The res-
complete overturning due to slight winter- ident directorship rotates among these
time surface cooling that mixes the three. Ma -jor decisions and policies; are
rather sparse nutrients and oxygen from decided uonl by Members of an executive
top to bottom, an unusual happening for committee with members front the laboratory,
a tropical sea. the Hebrew 1lnivers itv, thle IUivers it ies

Although nutrients are scarce, sun- (if Aoel Aviv and Bar- I I ani, thIfe We i -- in;!if
light is abundant and seasonally stable. Institute, the Israel Oceanographiic and
Many communities of flora and fauna limnolo01gical ReseUarch Center, and the
in the gulf are capable of within-community Nat i onalI Research andlc Agriculture 111 i 1c
recycling of nutrients. Coral reefs, Thle geolo,'i s tIe, who was aIct it
mangrove swamos, and lagoons are remarkably director of the I lat Iah'iratorv at thc
productive. I viewed dozens Of diffeTent time of My visit , had been Ca Ie III,
species of brightly-colored fish from suddenly for milI itarv dufty, and1 hadi ot
an underwater viewing chamber onl a coral given thle correspolieC reg ard il' I"\'c
reef near the laboratory. When the I ahora- arrival to an'otle. I fill- , none of' I ifo
tory was bil t the guIlf was one of the scientists were preiniit or I)LparId lot
least pol1luted hod ies of water in the me when I arrijved. lowtevccr , tI(- he I-r
world. This is now changing and pollution cordial once they were ronn~ltilillo :ii tilt\
is an ever-increasing problem. All gave mie good and (il il-,ost I ihi i(fl
Israel'- Oil is shioped into blat in I learned that t1ll( art ii lp i b
supertankers and small oil spills are start a mlajor pyi"t li v e il lWit Il re-
frequent. TIn addition, Jordan's main searichiers frl tieh titoi of, eoloii
v eaport, Itqaba, is adj' acent to Flat, at the( liehret\ 1m1iiei t 0 iii'
[hiring my visit about a dozen ships ,scietitists freti tilt, lihsi~ivtlt iii of liit
were standing by wait ing to unlond mi Ii - inl Ceortitauc. Ille jp i n t ill Iw p ti
tary supplies destined for Iraq. Over I,%t- il( ermtain \c ade- I f. Hit-

Tutruckloads arc said to leave thle reCMarI, itt I fil t TldIl!' hi: I. ,I~ i
Jordan port for Iraq each week. rlat"iolc of' tlie (ii I I of It I~'.il II' ittal

Some interesting symbiotic relat ion- ;iilulvsis of hiot t"', -i :1;, 1i tadli t
shills have developed to support the fauina l, ( II . Re 1i1t peill It II) 1 itt ;I t 1that
of thle gullf. Mick:ro 7o op Iank t on are, to Ire imc a'ii onI itw tie hh tl t. I!".
a l argie measure diependient oil endosvinli mt i L , orl 5 i t ioil of otI; at Si, I t:[, 1ol I ;i, i.)
i" I a I ce Isr. Capt i ye 1 ihot osyrTltlics i's ;1(t i ye I 1r;i, II i~ I Ie '- c it-c1N -- ti tl

predominates in the platnkton and itt al ':11 it ol i
coratl reefs, aid( even large animals sub- Pttot-ta sTnttkd- tint I -' 1-ki I if-
siut nartly on enlosymliotic algae. ('1 it l';iies oil ti - ,I I ii

I hese inclkI de thle g~iant ci ar "': :1 il- life r1tri colt:iii. i- ,It I I,- . 11,
anrd the mangirove medutsa .. , " . foiiitld that ill tie ii 11-1 1vt :7"ill

le liilf is; richl it thle number of stcies at I lat tinc i'p r I itt 7:ii . 1 !!\
of f i-si that are present, anil thi, in.-ia s i en- f ili ct'l I I ,I I i t!'A

it ai skin diver's; heaven. In ad]d t I iii il i lv ii iiI I
4 severalI do:en exot ic sp-e,,ces of floraI reaid iv Iiii~ v' o( I- III

and frmua hanve tleet introduiced andl are ;if fish 111il Ii r-tilt t1-it it ti1 1)11
t fr i iit, i n thle gl If. t io tts , .11tdIl t,lil t "Ii t di tI(. l\ I

thfe above conid itions make e i(;lf mii ra illx' ill th it "I ('Iii tt i i
of I lat a very interest ins! and attract iv I (,t\- i 7 totilli . ti- 1,uum~l- -I t tIil

Iia.(. to carry (lit marine hiolngicri of ha,- tiena Tltitatl-wi- i
re -si rlI. It lr,-lw,; tranu'i'-it r-- iri itmuallx11 ti~ ... ;,;i !1 It lii. Ti l I,
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have been identified along with 14 species hours' flight from all the universities
of parasites. Cage-reared fish in the in Europe. Even a modest dormitory and
natural environment are more likely to added teaching facilities would be of
suffer parasitic attacks than pond-reared great hell).
fish. Despite this propensity for illness People in Jerusalem referred to the
in cultured warm-water fish, Paperna Flat area as the Wild West of Israel and
informed me that most of the problems the people as being independent pioneer
with infection and attack by parasites types. It was certainly a rugged enough
had been solved in hatchery-grown and area to rate these descriptions. (Wayne
pond-reared fish through research in the V. Burt
mariculture laboratory. Paperna and his
associates are now looking into the pos-
sibility of diseases and abnormal it ies
induced in fish by marine pollution. MARI NI. ENVIRONMENTAI. RIS.ARC. I IN PLYlU.OIIt1l
The fish disease unit intends to extend
its work into diseases of fish in the The Institute for Marine Environmental
\editerranean. They have first-rate Research (IMNIR) in Plymouth, Ingland,
facilities for histopathology, hacteriol- is a component of the Environmental Re-
oy, and parasitologv. search Council (NERC). About 60' of its

Cohen has been interested primarily rescarch programs are funded hy NEYRC
in the functionini, of solar ponds. His Department of Education and Science);
research will be discussed in the February the remainder are funded by the lepartment
issue of ',. ' in an article titled "Solar of the Environment, tile Ministry of Ag-
tnergy in Israel". riculture, Fisheries, and Food, the Envi-

lhe Iahoratory's main educational rontental Program of the European lconomic
program consists of 15 to 20i short courses. Community, and the (IS National Oceanic
Each course has tro" In to 15 students and Atmospheric Administration (NOAA).
who attend classes for a week of intensive With a complement of 114, 82 of whom are
work. I was told that each course was research scientists and their assistants,
equivalent to a 40- to 60-hour lecture- it is, aside from fisheries laboratories,
and-laboratory trimester course. Instruc- one of tile largest marine science complexes
tors conic from all three universities .o Western Europe.
in Israiel (professors from the Ilebrew The institute is housed in a leanti-
lniversity teach over half of the classes) ful new (1977) Siijl(lt ft , (,-story build-
and in a typical year several university ing high on PI1'mouth Hloe overlooking
professors from Lurope bring their students Plymouth Sound and tile lamar River estuary.
to the laboratory and lecture to them 'hie orig inal plan was to build three m.ire
there. \bout a third of the courses are similar buildiings on the site to provide
ecological ly oriented, for expansion of IMIR, overflow from the

During the past 2 years, 16 students tiearltv laboratory of the Mpirine Biological
did thesis research at the laboratory laboratory of the IlK (,.'.' 28-8:292 1]9-41)
or gathered their data for \1Sc degree aid some units froi the NIRC Institute
theses. Seventeen student, worked at of (Oceanograph ic Sciences at Worlmley.
the lahoratorv on Phi thesis research Due to the financial crunch in recent
during the same period. years no additional buildings have been

lhe laboratory's greatest apparent constructed, and as a result, thte insti-
need is for better facilities for teaching tute enjoys abundant parking space on
and for visiting scientists. Dormitory its campus which is as large as : city
rooms are very much in demand, as are block.
larger rooms to lecture in and more labora- Ihe institute grew out of tlie much
tory -paces for ;tudents. The place smaller Oceanographic laboratory of the
appeared to be badiy crowded. lvervwhere Marine Biological Society in Ldinlburh.
I went in Israel I saw individual buildings, The director, Mr. FI.S. Glover, explained
each delicated to a husband and wife that thte establishment of the institute
(ewiei couples from abroad) indicating can be traced to a single press conference

generous gifts for construction. 'Ihe in the mid-1960s. 'Ihe SMBA had spec ial -
annual reports of the laboratory indicated ied ini plank ton sampling in the North
that some monetary gifts were from wealthy Atlantic and North Sea for many years.
lews, but apparentlv these were not sub- hata were gathered ty towing continuous
stantial enough to aid in the construction plankton samplers behind ships of oppor-
of major new buildings. I would certainly tunity. They had found (and reported
recommend the lat laboratory as an excel- at the press conference) a continuous
lent place in which to invest. Its sur- and dramatic decline in populations of
rounding water,; are unique and it is a all sorts of species of plankton in hoth
truly tropical laboratory only a few the North Sea and the North last Atlantic.
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The decline began in 1948. The abundance recruited a number of physicists and
of some species dropped to a fifth or systems analysts f'or the growing IMIR
less of what it had been previously, staff. When I interviewed two of them
The newspapers made a big thing out of I found one perfectly at home doing the
the decline and without being told that descriptive climatology of the physical
this was the case, blamed it on increased oceanography of the North Atlantic and
pollution although data on pollution the other appeared to be happy in his
levels simply were not available to prove research into physical processes in estu-
or disprove the thesis. aries.

Someone reasoned that if pollution Clover has divided the research
was bad enough to cause a decline in personnel of the institute into the fol-
plankton population in the sea it should lowing multidisciplinary divisions:
be much worse and cause more damage in Open-Sea Pelagic Systems; Experimental
estuaries. Prior to this time the study Ecology; Estuarine Systems; Systems
of estuaries had been the prerogative Analysis and Statistics; Instruments and
of universities. Much of the study had Computing; and Analytical Chemistry.
been done by PhD candidates. Because When a new subject is taken under study,
of the 3-year PhD cycle, however, estuarine a task force is set up made up of individ-
studies lacked continuity. For this uals from several different divisions.
reason NERC established IMER with a charter As a general rule each individual researcher
to study estuaries, shelf seas, and the is not allowed to choose the research
deep ocean. The new institute was estab- subject he will work on but is assigned
lished in 1970 when part of the staff a job on a team and is told what research
in Edinburgh was moved to Plymouth. Later he is to do. If he has spare time he
the Edinburgh laboratory was closed and can do whatever he chooses. The system
toe rest of the staff moved to Plymouth. seems to work remarkably well.

IMER's carefully thought out plans Most of the efforts of the laboratory
and some of their growing pains were well are devoted to the following four subiects:
described by Dr. Victor Linnenbaum in the Severn River and Bristol Channel
1974 (ESN 28-7:257 [1974]). It is inter- System, all aspects of the lamar River
esting to note that the institute has Estuary that empties into Plymouth Sound,
stuck to its guns and has done a remarkable the distribution of plankton in the North
job of doing exactly what it started out Sea and North Atlantic Ocean, and a con-
to do, although due to lack of funding tinuing study of the uptake of pollutants
its staff is only half as large as was by marine organisms (the common mussel l
originally planned, near the giant oil processing terminal

Clover described his goals and methods in the Shetland Islands (E.:N 34-2:54 11 8u11.
with messianic ardor. They were exactly Dr. I. Joint discussed Severn River-
as he had presented them to Linnenbaum Bristol Channel mathematical models with
six years before: "The intention is to me, The first primitive model was made
achieve a coordinated approach to marine in 1972. This model had been continuallv
ecology by (1) starting new studies of improved as more and more data became
variability in nearshore waters and estu- available until the present model was
aries, (2] combining physical and chemical developed. It is called CIMBASIE (General
studies with the biological studies of Ecosystem Model of the Bristol Channel
ecosystems, and (3) linking the results Tnd Severn-hstuary) and-includes the
of field studies with related experimental norm-hl arra-y of biological components
investigations in the laboratory." Glover and processes as well as a hydrodvnamic
emphasized two aspects of their approach: submodel representing, transfers of mate-
(1) pollutants will be studied not as rials between addjacent regions. A sub-
separate topics but as parts of the set model for primary production (PRII'kou
of environmental variables that affect is based upon hourly solar radiation data
both plants and animals; (2) an understand- to allow for light-saturation phenomena.
ing of natural variability is an essential CMBAS1L does reproduce the large seasonal
basis for the detection and prediction and regional differences that have been
of any effects that man's activities observed within the estuary as well as
might have on the marine environment. changes from year to year. Figure I
Overall program planning is directed shows the interconnecting network repre-
towards the formulation of models of marine senting carbon or energy flow throtjh
ecosystems. the system. Solid lines represent flow

When Glover was recruiting new staff of carbon. Broken lines indicate flow
members in the early 1970s, he took a of nutrients represented as nitrate nitro-
unique approdch for a middle-aged marine gen in the current model. The 'ground'
biologist. At the time England had a sur- or 'earth' symbols indicate losses due
plus of well-trained young physicists, to respiration and the double arrow 'inter-
With some qualms on both sides Clover change' symbol which is similar to the

British Rail emblem indicates the transfer
of material between adjacent geographical
regions within the estuary-channel system.
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Figure 1. Flow diagram for GEMBASE

An understanding of about 150 proc- tested in addition to whole body responses
esses which transfer energy between about because they are likely to prove more sen-
20 variables is required. Some 200 dif- sitive to environmental changes than some
ferent equations are used to keep track physiological responses and the natural
of the flow of carbon, variability is less in the cytology of

Over 25 major surveys have been made mussels than it is in their physiology.
of the Bristol Channel and Severn Estuary The institute has constructed a mobile
to improve and test the validity of the laboratory in a van which i3 moved to var-
model. The model is used to predict and inus sites where mussels can be examined
identify problem areas that are then in great detail, fresh out of the water,
subjected to further research either in without subjecting them to the stress of
ait, or in the laboratory. The most being moved and being kept in a strange
inaccurate and difficult part of the environmemt. Every six months the van

procedure is estimating benthic produc- is taken to the Shetland Islands to test
tion. The model has been used to study the mussels around the site of the big oil
the physical and biological effects of terminal.

placing tidal barrages (for obtaining There are physiological differences
electrical energy from the tides) at between strains of mussels in different
various places in the estuary. It also areas which may cause differences in their
shows in detail the chain reactions that response to environmental ;tresses. Fior
would follow if any part of the food this reason Widdows has selected a clean
chaia is disturbed. estuary from which he transplants mussels

lr. .. Widdows explained the labora- to various polluted estuaries where he
tory program in which marine organisms, later checks their responses to the pollu
usually the ubiquitous common mussel, tants that are present. Thus the animals
.,,tHua ehuli, are subjected to controlled used are of the same strain.
amounts of various stresses and then are When I first visited the SMlA labora-
examined for physiological (whole animal), tory in Fdinhurgh in 19. .0, its primary
cytological (cell) and biochemical re- ;ativitV was sampling plankton and fish
sponses. The latter two responses are egy-s in the North *t lant it and North

7;:
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Sea from ships of opportunity with contin- The Tamar Estuary is a typical English
uous plankton samplers developed by Dr. riverine estuary that empties into the
A.C. Hardy and first reported on in the Plymouth Sound within sight of the labora-
literature in 1936. This research is tory. For this reason it was selected
continuing at IMER. I discussed the for intensive study. Dr. A. Morris, a
program with Mr. A. Taylor. The current chemical oceanographer, discussed the
sampler, which is called the Undulating Tamar research with me. The laboratory
Oceanographic Sampler, can be towed at has a 12-m-long shallow-draft research
a preselected depth between 15 and 70 m vessel based in the Tamar Estuary. Its
or can be programmed to undulate over very high speed of 24 knots when loaded
any preselected depth interval in the allows real-time surveys in the small
above depth range. It continuously filters (12 km long) estuary. The basic parameters,
plankton and fish eggs on a slowly moving temperature, salinity, oxygen content,
band of silk. It also continuously re- and pil are measured routinely and contin-
cords temperature, salinity, and depth uously.
and has S additional channels available Morris and his group are trying to
for other sensors such as those measuring understand and model the chemical processes
solar radiation or turbidity, and rates of processes that take place

Tie recorder is self-contained and in estuaries where fresh water mixes with
generates its own electricity. Thus it salt water. Very large changes in the
can be -imply dropped overboard and towed concentrations of dissolved organic carbon,
behind any ship of opportunity for up oxygen content, pH, temperature, and the
to 1,0000 km without attention. In a concentrations of chlorophyl, nitrate,
typical recent year over 200 tows were nitrogen, manganese, zinc, and copper
made in the North Atlantic and North Sea. occur at various salinities within the
Ihi work shows, on a month-to-month estuary. The fresh water/salt water
basis, year after year, how changes in interface is a chemically and biologically
ocean circulation and underwater climate interactive zone and the chemistry group
are reflected in the abundance of plankton at IMER believes that this zone requires
and fish eggs. These changes have been much greater attention and characterization
quite large and are of direct importance than has been undertaken in previous estu-
to fisheries. arine investigations. It is now receiving

Taylor and his associates have stu- appropriate attention, and the resulting
died ocean temperature data for the past model will be used for control purposes.
three decades and have been able to ascer- One gets the idea that IMLR is a very
tain the roles that advection, evaporation, well organized governmental research labora-
and upwelling play in determining changes tarv and its management system is a model
in sea surface temperature of the North that could be copied with benefit by other
Atlantic and North Sea. They have found governmental laboratories. Goals are
that changes in water temperature and rig7idly defined and ruthlessly pursued.
abundances of zooplankton in tile North Clover has developed a finely-tuned system
I st Atlantic are primarily due to lati- of flexible interdisciplinary attack on
tudinal displacements in the Culf Stream. environmental research with no prima donnas

Dr. C. Tay is in charge of the large sitting off by themselves in ivory towers
computing and instrument ition section, doing their own thing. The remarkable
His main lob is tile management of the Thing was that I heard no complaints and
computers. In his spare time he is allowed everyone I talked to seemed to be perfectlyto design and develop instruments. In h.ppy with the system. (Wayne V. Burt)
add it ion to upgrading the plankton sampler,
lay has recent lV spent a lot of time
creatin, envirnnments for artificial OPERATIONS
culture and for experimentation with RESEARCH
marine organi 'm: . the idea is to place
within an estuarv a recording instrument oPIRAlIONS RIFSIAR(IAi AND RI lATIAl ACTIVITItiS
which will record ,: diurnal and IN MOIiTO
tidal changes in environmCntal parameter,
such as light level, temperature, salinity, I found only one Moroccan who claimed
and other parameters. These data are to hr devoting most of his efforts to
;tored in a computer and fed to a micro- onerat ions research. lie was Prof. Abder-
computer which in turn controls the environ- rahmam All, who took a Phi) at the Univer-
mental conditinns within an experimental sity nf California at Berkeley under D.
tank. Ihese conditions mimic those which Blackwell, writing a thesis on sequential
were measured in nature. Fxperimental tWo-Person zero-sum games with perfect
plants and animals can then he sublected information, lie snent some years at the
to nearly natural conditions and their 1lniversitV of Paris and at the Sorbonne,
responses can be monitored, and 4 years at INSIA (the National Insti-
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tute for Applied Economic Statistics). Algerian gas to Europe would be by a pipe-
Two years ago he came to the Mathematics line through Morocco rather than by trans-
Department at the University of Rabat, porting liquefied natural gas, a method
more properly known as Mohamed V Univer- which is presently being considered.
sity. His research activities are in Morocco does not have any petroleum of its
operations research and in stochastic own, but it has large resources of oil
systems. He teaches an undergraduate shale and is watching with great interest
course in measure theory and probability, the development elsewhere (especially
and a graduate course in operations re- in the US) of technology for exploiting
search, using Hillier and Lieberman as such shales. There is also a lot of ura-
a text plus some supplementary French nium in Morocco, produced as a byproduct
material. One other course on operations of phosphate mining, which leads to a
research is being taught by a visiting nuclear capability (the first research
professor from France by the name of Faure. nuclear reactor has just been completed

The educational system throughout at the Faculty of Sciences of this univer-
Morocco is based entirely on the French sity). There is also a great deal of hydro-
system. French is the usual language of electric capability because of the highl
instruction, although the graduate students mountain range (the Atlas Mountains) that
are expected to read English text. The runs through the middle of the country.
undergraduate neriod is divided into a Finally, there is a lot of research on
"first cycle" and a "second cycle," each solar energy. Since the latitude is favor-
of 2 years, followed by a "third cycle" able (about the same as that of South
involving 1 year of course work and 2 Carolina and Georgia), the climate gener-
years of research, leading to a degree ally sunny, and the atmosoheric conditions
which is somewhat higher than our MS but rather clear, solar energy is quite attrac-
well below the PhD level. Many of the tive. With all of these resources and very
instructors in Moroccan universities are limited capital, decisions must he made
French. There seems to be a tendency now as to where that capital should be
toward academic conservatism; for example, invested. It is anticipated that Ali's
until Al' arrived in 1978, graduate instruc- energy model will be very useful for this
tion in the mathematics department con- purpose.
sisted typically of courses such as aB- The second research effort involves
stract algebra, with very little or nothing a model for education in Morocco. The
in the way of statistics and operations research to date has not been very sophis-
research. Hiowever, a number of students ticated, but All has made some projections
are now getting doctorates in various to the year 2000; in the absence of any-
countries outside of Morocco, especially thing better, this has been found useful
in the US and the USSR, and such modern by the government.
things as operations research will doubt- Finally, Ali's doctoral students have
less be oushed much harder in the near been working on some aspects of control
future. The King of Morocco is personally of the water in reservoirs and dams in
interested in education, and the Moroccan Morocco, using both a nonlinear programming
Government (with some aid from foreign anoroach and a stochastic control approach
countries) is subsidiking the education which has been developed in France. For
of these doctoral students, example, when a dam is first built, there

In spite of the absence of colleagues, is a question of how to fill it: it is
Ali appears to he doing good research, desirable to get it full as rapidly as
under three separate headings. The first possible in order to start develoning
involves energy. He is building energy hydroelectric power; on the other hand,
models and doing long-term forecasting the water which could be used to fill the
of the energy needs of Morocco. This work dain is also needed for agriculture, and
is iust getting underway, lie also is agriculture is politicallv important in
building a data bank of energy use in a country such as Morocco (after phosphate,
Morocco, and is adapting the MARKAL model which constitutes its best known and most

'F. 33-10:411 [19"M9), as well as the important export, Morocco obtains most of
model developed in Grenoble, France, its foreign currency by export of agricul-

for runninQ on local comnuters. Final!%,, tural products, such as oranges) .
he is huilding a regional model. At A different set of energy models is
nresent there are political constraints heing built by Ahmed Abisourour, who con-
on regional energy considerations (this riders himself to be working, in economics
is a euphemism for the fact that Morocco rather than in nperaitions reearch, a]-
i; e-sentiallv at war with its neighbor, thouih he did tale a minor in operations
\lyeria), hut in the long run the energy research while wrki o for his doctorate
rsae of all the ,ountries in the north- in economic, at the 11niverijtv of Connecticul.
weqt corner of the African continent must A vrv bris:hl and uninhibitedly energetic
be linked. In narticular, Ali assured vnoljs, mal, Abi seurour is head of the econnp-
me that the cheapest way of gettins: retri d (i\'i i jl of the, Iconomics llepartment
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of the Bank of Morocco, which is the LEESA has a staff of about 20, in-
equivalent of the Federal Reserve in the cluding faculty and doctoral students.
US, although it does act as an ordinary Most of these people are in the Physics
bank for a few special clients, including Department, but also associated with LEESA

the king, his ministers, and employees are several professors from the Mathematics

of the bank. Department, including Prof. Alj (Operations
For his recent doctorate, Abisourour Research) and Prof. Saad Cherkoaui, who

built a computerized econometric model took a PhD in pure mathematics at the Uni-
of the Moroccan economy, a massive model versity of California at Davis; he then
requiring 520K of storage. This is far switched to apnlied mathematics and now
more than is available in the computer works in automatic control. Among the
at the Bank of Morocco, an IBM 370/115, leading people on the staff is Najim's
with 128K of storage; this is by no means brother, Kaddour Najim, who took a doctor-
small, but Abisourour is optimistic about ate in automatic control, also at Toulouse,
getting something much more powerful, and is now interested in process control.
perhaps a 3300. Meanwhile, he runs his Yousri Abdel-Fattah is another prominent
model piecemeal. He is also busy updating member. Hie took a PhD in aeronautical en-
the model and constructing a data bank, gineering at the University of Cairo and
there being none in Morocco. At the same did postdoctoral work at the University
time, he is attempting to build a staff of Grenoble in France and at the University
for his division. Meanwhile he is trying of Trondheim in Norway. He is fluent in
to instruct the rest of the staff of the English, and wrote a book on the topic
department in the uses of econometric of learning sy hems and adaptive control,
models. fie represents the bank with the published by Springer Verlag in English.
IMF and other foreign institutions (he His research is primarily in adaptive
is fluent in English, French, Spanish, control for finite state Markov processes,
and Arabic). He also is beginning to make and in stochastic automota games; he has
both short-term and long-term economic published on these topics in the interna-
forecasts for both the Finance Ministry tional literature such as the TransactionF
and the Planning Ministry of the Moroccan on Systems Man and Cybernetics of the
government. Abisourour has built a model IEEE. He has also worked with M. Na im
of money supply as a function of GNP, and K. Najim on the development of an
consumption, borrowing, etc., to control automatic control system for a phosphate
the distribution of money. Moroccan cur- drying furnace, which is important to the
rency, which in the past has been printed Moroccan economy. The obiective is to
in England, is now beginning to be printed minimize the fuel consumption in the fur-
in Morocco; this change has -alled atten- nace, while bringing the moisture level
tion to the importance of the following down from 15% to 1%. In fact, through the
question: after the currency has been development of better instruments to meas-

printed, how fast should it be distributed? ure the moisture, and sophisticated control
Abisourour's model will be one of the devices, the fuel consumntion has been
inputs to this decision, reduced by 11%.

Another "related activity" to opera- Abdel-Fattah also has an interest
tions research is automatic control, in in the field of resource allocation, which
particular as it is devoted to optimizing he anproaches through a model of stochastic
various processes. This happens to be collective behavior which he has developed.
a very active area at Mohamed V University, Specifically, he is interested in the
where LEESA, the Laboratory for the Study behavior of a collection of automata, each
(6tude) of Electronics and Automatic of which is goal-oriented; that is, each
Systems, has been set up in the Department automaton suboptimizes. The problem is
of Physics under the leadership of Prof. to design a set of automata which can
M. Najim. Najim, who ran the conference approach some overall systems optimum
"Systems Approach for Development", to without communicating with one another.
be described in a subsequent issue of FSN, The idea is to design automata to solve
took his doctorate in signal pro.Zessing complex problems by simple rules, each
at the University of Toulouse (France). simple rule consisting of the local auto
He is a dynamic individual who seems to maton performing a local optimization.
be more of an administrator these days LEESA also works on some more ambitious
than a scientist; he also seems to be projects, such as ynthesis and recognition
highly successful as an entrepreneur. of Arabic speech, but without spectacular
LEFSA may be the only entrepreneurial results as yet.
research group in Morocco which is success- Mohamed V University is by far the
fully operating largely 6n a self-financed largest and most prestigious universitybasis. Eighty percent of its funding in Morocco. It has nearly 40 ono students-
comes from industrial contracts. and it has all the traditional university

fpJciltie-, whereas each of the other 4
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universities in Morocco has only some of
them. These other universities are: PHYSICS
Casablanca, in the west, with 2 faculties;
F~s, in the east, with 3 faculties; Oujda, RESEARCH IN TRANSITION, A VISIT TO
in the north, just getting started, with DARESBURY LABORATORY
I faculty; and Marrakech, in the south,
with 3 faculties. The next-to-last stop on the London-

I visited the University of Marrakech; to-Liverpool train run is the town of
it is only 3 years old and is handsomely Runcorn, approximately 20 miles southeast
constructed in concrete with a Moorish of Liverpool. There I was met one morning
flavor. The Faculty of Sciences already by my host, Mr. Mike Poole, who drove me
has almost 200 faculty and over 2,000 the 6 miles to the Daresbury laboratory,
students, all but 6 of whom are undergrad- near the town of Daresbury, known as the
uates. It has 5 denartments: Mathematics, birthplace of Lewis Carroll. Operated by
Physics, Chemistry, Geology, and Biology. the Scientific Research Council of the UK
The dean, Mohamed Knidiri, has a DSc in for university based users, the laboratory
physics from the University of Paris. was founded in 1962 as the site for the
He is a brilliant and dynamic man, but 5-GeV high-energy machine, NINA (acronym
the rest of the faculty seems to be some- for National Institute Northern Accelera-
what inexperienced. The man who was re- tor). Operated successfully for 11 years,
puted to be doing onerations research the machine was switched off on 1 April
there turned out to be a young man with 1977 as UK high-energy research was shifted
a master's degree in automatic control to cooperative endeavors with other CIuro-
who is not doing any research; in fact, pean countries. Now the direction of
very little research is being done at the research at Daresbury has changed t,- in-
university as a whole, at this time, dlude three main projects; computin ,
although there is considerable hope for nuclear structure studies, and production
the future. I did talk with Mohamed Arsa- of synchrotron radiation.
lane, head of the Physics Denartment, Daresbury is a central computing
who has a DSc in physics from the Univer- facility in the UK and is linked to users
sity of Rouen in France; he told me of at universities in Liverpool, Manchester,
his department's work in solar energy. York, Warwick, and London, and to the
In particular they are studying photo- Rutherford Laboratory computer center at
voltaics. The usual photovoltaic materials, Chilton. Many of the users have small
such as Si and GaAs, are too expensive, computers such as PDP-l for handling
and they are working instead with CdS, small problems, controlling output, and
CdTe, and ZnS. The photovoltaic efficiency interfacing to the large computer. At
of such materials is in the range of 1% Daresbury, access to the main computer is
to 5%, and they are trying to improve controlled by 3 Interdata 8/16E computers.
these efficiencies. Because they are poly- Main computer services consist of two
crystalline materials which can be obtained powerful machines, an IBM 370/16S and
by sputtering or thermal evaporation, they CRAY-1.
are comparatively easy to prepare. There The IBM machine provides general-pur-
is considerable hone of electrifying pose batch-processing and time-sharing
rural villages in Morocco, but they seem services to users inside and outside the
to have a long way to go. laborato, '. It uses 32 bit words, has

Morocco is not ashamed to describe 3-Mbyte memory, 8 tape drives and 2700 Mbytes
itself as one of the underdeveloped or of disc storage. In 1979 the 600 users
developing nations, but its people are accounted for a total of over 247,000 jobs.
very ambitious and optimistic. While The CRAY-1, also American made, is
there is very little of operations research a special machine of exceptional power
and similar modern approaches to management whose use is currently restricted to a
and control and decision-making in Morocco selected group of scientists. This com-
at this time, I would be very surprised puter is physically compact (I mistook it
if it were not widespread, active, and for a small circular lounge), it is designed
efficient by the end of the present decade, to handle vectors, and it can perform
(Robert E. Machol) parallel processing. It has a 4-Mbyte

memory, 1200-Mbyte disc storage, and uses
64 bit words in the Cray Operating System
(COS) software. Access to the CRAY-I is
achieved only through the IBM 370/10S time-
sharing system so that programs can be
written in standard Fortran.

Visible for miles and dominating the
landscape is the 72-m-(236 ft)-high,
13 m-(42.7 ft)-diameter nuclear-structure
facility tower which houses the 30-million-
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volt vertical tandem Van de Graff acceler- accompaniment of any curved accelerator,

ator. In this type of machine the center has the important characteristic of
electrode is positive and both ends are higih intensity over a broad hand from

at ground. Negative ions starting at the vacuum IV to the x-ray region. It

one end are accelerated to tile center had been utilized on NINA in parasitic
terminal where they are stripned of some fashion.
electrons to become positive ions which Iluring tile period between the deci-

are then further accelerated to the sion to shut down NINA and the final
second grounded terminal. Both heavy switchoff, the possibility of utilizilig

ions and Protons can be accelerated: NINA as a dedicated synchrotron radia-
for protons the initial acceleration tion souCce was investiated. This

is of It- ions (hydrogen atoms with weakly scheme was rejected for reasons hoth

attached extra electrons), scientific and econotiic. inste'ad, it
Construction was started in 1974 was decided to conlst ruIcl a ew SV'c

and is approaching completion. The ma- tron Radiation Source ( lS) OWsiiW. t'

chine was designed to give a terminal existing buildings and as much of NIN\
voltage three times higher than was avail- as possible. The project was expected
able, at that time, from any other machine- to take 5 years with a target completion

a fact which presented interesting problems. date set at 5 Jan 1980 (See 29-8:

In an ordinary Van de Graff accelerator, 37 1975]). Being much smaller than
charge is transferred via an insulating NINA, tie new SRS and its accopan iI
belt; here, because of the large distances, experimental chambers were designed
the charge transfer occurs via an articu- to fit into the center of the racetrack-
lated metal lIddder whose links are sepa- shaped NINA. This decisionfflcmeant that

rated by nylon spacers. External insula- tile SRS could not be constIod 'Tmd Ili I]
tion against arcing is provided by gaseous NINA was defunct and the cent ral spact'
Sulfur hexafluoride (SF6 ) at a pressure cleared. Problems with di '-Iialtllilt'
of 8 atmospheres contained in a cylindrical NINA and clearing out the eqlliPme-t.
pressure vessel surrounding tile accelerator. (one problem was tile rteova I l 0 i -

The immense volume to be filled requires ton electrical choke) caused the taictl

a large amount of gas (120 tons) which date to slip to 301 )une J980 when inde'ed

presents problems of transport and storage, the SRS began running.
The gas was shipped from Milan in tank The SRS is desigt'd as a 2-c;t\ Ic -

trailers of 3.5-ton capacity (2% of the tron storatce rim., with a kilximlmtci tIll!

total) which required many trips and of I ampere. It consists of It dio lt
many miles of driving. After operation hending macneicts of 1.2 I each a1Iil,

has commenced, if the accelerator renuires with rf cavit ies and fcisi in:i lmalritt'
maintenance on its interior, the gas arranged ill aproximatcly a -ti;ditW! ..

will be drained off into a storage vessel, circle. lile synchrotron radiation
Because SF is denser than air, but not will emanate from each bend inc maTl'ctl

toxic, the hazard it presents to humans present plals are to pror'idt. Wirt', 1, iii

is through suffocation. Consequently, the possibility of increasinl' 11i,,

an elaborate detector-alarm system is numer to twelve.
installed to protect the operators and Electrons arc inccttcd into the

users. storage ring by a Ilt-m diamct 'l , "' \

At the top of the tower is the ion- "booster" synci rtrontr ,hii ci i t -
source room which will eventually house fed by a 12-NIeV I itLcai acclt't ltidti
several heavy ion sources grouped in a lated at 511 1, as a - ollt k BIILndi'e

circle centered on the first stage of of electrons are xttic d fitti tic

the accelerator. Changing from one source booster sylichrot iou and ,clit it1() t c

to another will be done by rotating the storage ring whece teil't ar t,
bending magnet and connecting tube. At accelerated in 4 cilpi i- i a it ,ctitotis

the bottom of the tower powerful bending of the ring. u,41:1lv of ltt '-i:

magnets will bring the heavy ion beams acceleratlin)g field t., , Vi I it

out into several different experimental is in keening iith tle teicI c;ilc

rooms. At the time of my visit, equipment at llaresbir'--it is olln\ct' ill hii)tc

was being set un in one of them. 'hle 3{-cm H l-cm re t:II, l;I ti l -i .c t ids'5

accelerator is expected to become opera- rather tIha'; itt 't'.

tional in 1981 with beam energies of 00 In tilo 'storafec rita: t,' t' l rn'
MeV' for protons and up to 8(0(0 MeV for tCi tUlahe il l In,' 1,1h1,,., u ;it I iimt,

heavy ions. setaarat ioll Iett' t'll Ilitthi" ('I* 1of pt'iod
. basic princinle of electromagnetism (2.1 it) of tite acc letat illi: ficld.

is that when a charge exeriences forces, \s i le t' lc tlolls pl' - li tiihll 0 Ici

anti is therefore accelerated, it emits benditl ma'rt't the" emit cr adiat it

radiation. Synchrotron radiation, long coic'itzia lpo into a 11:1 , tt it cent .eti

regarded as an essentially wasteful aitolt te iTtstai aTtt'otn electlil ,Iiou i t o

3"
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which sweeps out a fan-shaped region in Two beam lines are currently under
the orbit plane as the electrons turn. construction, each leading from a port in
This radiation is a loss of energy which the shielding of a bending magnet. One
occurs at every bending magnet and must beam line is for vacuum-ultraviolet-radia-
be replaced in the rf cavities. Present tion (VUV) experiments and has two perma-
plans are for the total power emitted to nent stations: one. for angle-resolved
be up to 100 kW with provisions for in- photoemission studies (metals and alloys)
crease to 250 kW. Since radiation is in the 50-400 A region (0.250-3.00 KeV),
emitted in a narrow cone and from a small is being equipped with a monochromator
source (the electron beam) it has small and large precision spectrometer, the
divergence and high brightness. In addi- other is being readied for Surface Extended
tion, the radiation has the further experi- X-ray Absorption Fine Structure (SEXFAS)
mental advantage of being polarized (par- studies.
allel to the orbit plane) and emitted in Some years ago it was shown that the
short, well-timed bursts. Each electron radial distribution function for the short-
is expected to orbit the ring about 101 range order near an absorbing atom can
times before being lost by collision with be determined from measurements of the
a gas molecule and therefore the vacuum fine structure of the x-ray absorption
requirements in the ring are stringent, in the neighborhood of an absorption edge.
Each section is pumped to better than 10 The method has become known as EXFAS; the
10'- Torr and is bakeable to 300-C. For station being instrumented will apply this
the initial bakeout of the ring so much method to the study of surfaces (SEXFA )
heat will be generated that the overhead in the 0.250 to 10 KeV region (50R-1.2A).
shielding must be removed so that person- The other permanent beam line is
nel can work near the equipment, devoted to x-rays and is split into 3

Operation of the storage ring is stations: (1) EXFAS measurements, prin-
expected to be a daily 2-step process. cipally in transmission; (2) protein
First the ring is charged by operating crystall graphy and fiber diffraction in
the Linac, booster synchrotron and rf the 1-4 A range; and (3) a very long
cavities. When the charging is deemed line, which goes to the limit of the

to he sufficient as indicated by the building, about 80 m from the source.
desired values of the beam current, the This line is to be used for topography
booster synchrotron and Linac are switched studies of crystals where a very good
off and the electrons are allowed to approximation to a point source is desired.
circulate up to, perhaps, 8 hours with The two beam lines are expected to
the radiation power being replaced by the be partially ready for use by mid-February

rf cavities. 1981-and to be fully in use by summer.
The characteristic spectral distri- Other beam lines are scheduled to become

bution of synchrontron radiation is a operational in late 1981: (1) a far in-
relatively broad peak near the critical frared line (,100 pm) to be used mainly
wavelength Xc given by Xc = 42Ry3 where for studying the chemistry of molecules,

3 (2) a line with a large-aperture port toR is the radius of curvature and y is

the standard relativistic parameter E/Eo. be used for time resolved spectroscopy.

The critical wavelength divides the These, as well as two other lines whose

spectrum equally; half of the total power construction will depend on finances,

is radiated at longer wavelengths and can become operational without shutdown

half at shorter wavelengths, In practical of the storage ring A wiggler beam line

units c = 56RE -gives the critical wave- for use in the 0.1 A region will be ready

length in angstroms when R is in meters for installation by the end of 1981. This

and E is in GeV. However, substitution modification, which will include the intro-
into this formula must be done cautiously duction of a 5-T superconducting magnetintothisforula ust e dne cutiosly into the storage -ring will necessitate
for the reason that although the storage i storaerigill n taering has a 15-in mean radius, it is not a shutdown of approximately 1 month and
truly circular, but composed of bending will be scheduled so as to have minimum
magnets and straight sections of focusing interference with other experiments.
magnets and aiht soewations li aoyg Physics at Daresbury has changed
magnets and cavities somewhat like a toy direction since the original construction
train track. Synchrotron radiation occurs of NINA in 1962. The conversion period
in the bending magnets where the radius has been somewhat lengthy as is natural
of curvature of the electron orbit is for such a large project, but by the end
5.54 m, giving a Critical wavelength of of 1981 research will be underway in many
approximately 3.58 A0 and a critical new and exciting directions. (John R.
energy corresponding to the critical wave Neighbours)
length of approximately 3.2 KeV.
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SOME SOLID STATF PHYSICS IN THE These results are claimed to be the first
NETHERLANDS II-NIMtE N experimental verifications of the paramag-

non contribution to thermal energy trans-
NIJMEGEN port. In his measurements of the low-tem-

Famous at least from the film "A perature thermal conductivity of Al and
Bridge Too Far", about the closing phases In, de Lang reduced the electronic contri-
of WWII, the city'of Nijmegen is located bution by application of a magnetic field
by the side of the busy Waal River in and was therefore able to measure only the
the province of Gelderland. Said to be lattice thermal conductivity, the results
the favorite residence of Charlemagne in showing the exnected T2 dependence and
the 8th century, the city was chartered being in agreement with measurements made
in 1184. The Catholic University (See by the alloying technique.
also ESN 30-9:428 11976]) which I visited Measurements of the electrical resis-
is located a short distance from the cen- tivity of K and Al in the temnerature
ter of the old town. It was founded in range from I to 4 K were recently com-
1923 by the Sacred Congregation of Studies pleted by another PhD candidate, Mr.
and by Royal Decree, and follows the doec- J.II.,.M. Ribot, who used a self-balancing
trine of the Roman Catholic Church. Al- bridge canable of measuring small resis-
though it is a private institution the tances (down to 5X10" 7 ) to a precision
university does receive financial supnort of I pm (Rev. roi. ITst. 5f)(2) 161
from the state and the university degrees [19791). Both sets of measurements show
are equivalent to those of the Netherlands a T2 term ascribed to electron-electron
state universities. scattering. The Al results show an addi-

My host, Prof. P. Wyder, who is chair- tional Ts term which is expected to result
man of the Solid State Physics Group and from electron-phonon (e-oh) scattering
president of the Dutch Physical Society in the "dirty" regime where the part of
told me that the Faculty of Science which the resistivity resulting from e-ph scat-
includes Biology, Mathematics, Chemistry tering is much less than the residual
and Physics had a total complement of resistivity. Plotting the data as
approximately 600 including technicians. T - do/dT vs T3 separates the two terms,
Of these, 200 are in the Physics Depart- the slope giving the coefficient of the
ment with about equal division between T2 term.
academics and technical staff. Only 12 This analysis holds for data taken
in the Denartment of Physics are profes- below T = 2 K (and above the supercon-
sors; two of them in solids, Wyder and ducting transition Tc = 1.18 K), but for
Prof. A.R. de Vroomen, who is interested higher temperatures un to 4 K the varia-
in deHaas-van Alphen measurements and band tion of the e-ph scattering term is slower
structure calculations, than the expected T and depends on the

Wyder's group consists of 2 PhDs, purity of the sample.
6 graduate students and approximately A different tyne of exneriment, the
IS undergraduates who spend 11 years interaction of far infrared (VIP) radia-
in laboratory work. During his many tion with solids has been performed by
years at Nijmegen, Wyder's re=. ,rch has two other recent Phi) recipients. Dr.
been quite catholic with recent work C.G.C.M. de Kort generated radiation in
centered on transport nroperties and the 2cm-' to 25cm "1 band ("SH-60GILz) using
interaction of matter with radiation, a millimeter wave Klvstron connected in
In a 1977 PhD dissertation snonsored by series to a harmonic generator and a
Wyder, H.N. de Lang nresentod measurements grating monochromator which selects the
of low-temnerature thermal conductivity desired frequency from the generator
in magnetic insulators and the pure metals outout. The nonlinear diode element in
aluminum and indium, and supercooling- the harmonic generator is a boron-doped
superheating effects in indium at tempera- silicon crystal with an electrolytically
tures near the superconducting transition pointed (-l'ijm) tungsten whisker electrode.
(Tc'13.40 K). The compounds Using several different klystrons, the
[CnHzn+1 NH,JzCuCl. are 2 D Heisenberg system can be tuned continuously over
ferromagnets in which the magnetic ions the entire frequency range.
are arranged in layers. de Lang measured Using this apparatus, de Kort has
the thermal conductivity of the orthorhom- performed high-resolution infrared spec-
bic n -1 (Tc = 8.895 K) and n - 2 troscopy on the lower energy levels of
(Tc - 10.20 K) compounds in the temperature Cr in a MgO host crystal in magnetic
range of 1 to 25 K and as a function of fields up to 2*S T at temperatures between
magnetic field. Below Tc de Lang found .2 and 4.2 K. Extrapolation of the
the conductivity to be mainly ("90%) by electron naramagnetic resonance (EPR)
magnons (quantized sninwave). Above Tc frequencies to zero frequency gives an
he found a magnetic contribution of up energy-level scheme in close agreement
to 95% which he attributed to paramagnons with theory. Htowever, for some inexplicable
(paramagnetic short-range order magnons). reason, the g factor is quite different
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from the theoretical prediction. I n capacitor charged to 5 Nv through a 1 TIMl
contrast, FPR experiments on Cr i and coil of anrioximiately 2.5 cm bore to obtaint
Fe+'2 in the simr samples gave g factors tile needed 41 1 field. The co il is coo]led
in agreement with theory and with other in a liquid niitrogen bath which is rerrIoVe'd
experiments. immnedi ately lieftore pulsing inl Older to

Far infrared cyclotron resonance was reduce noi se. de X'roorten and vanII itevrset
performed by J.C. Maan who used a laser have complete(] measurements onl AsArr ;illov-
source. A CW operating CO2i laser mechan- which are to be published soon anld plan
ically chopped at 23 Hiz was used as thle to cont inue work onl 1lt
pump for a FIR laser using the permanent ReL;'tivistic attzrrented Plane %t.ic
electrical dipole moment materials CHOH (APTV) band Structure CNlCla;t i OTI re1-
and CH,0OD as media. Maan observed cyclo- being carried out byv a gromp heaIde'd
tron resonance induced conductivity (CRIC) Prof. F. Mueller. T]he\. ha3Ve madeI caIcU-
in n-(GaAs at wavelengths of 119, 70.6 and lations onl the B-15 mai~teriail PdSb, anld Onl
5S tim at temperatures between 4 and 40 K. the C-15 materials lile 2,, -rn, YAl.,
The increase in conductivity which has LaAl 2 and IhAI 2 . A.T. Von Kessel , aloni
a peak in the vicinity of I5 K is ascribed with Myron and Muteller resenited anl inls itL11
to two effects- above 1S K the CRIC is pae on the fermi stir face of Nb3 Sb it

dire to changes in the free carrier density the Physics of Transition Mletals; ConfriM teL
only, while below 15 K the mobility also at Leeds in August (,see fort hcom in iilON
changes, als Conference Report) inl which they climed~

Maan alomeasured] cyclotron resonance this cal culat ion to givse the hi phest prt
in the sunerlatt ice formed by deposition ci sron fermii Surface now knownl for ;inv
of alternate layers of InAs and GaSb which A-I; material. Mlyron and %iuel ler in col
have an almost nerf~ ct lattice mlatch laboration with C.it. Summers Pai r Iis,
(6.i)58 X and 6 .09S I resnectively). The Slid) have recently finished a Calculai on
extra periodicity introduces extra divi- of the densitv of states of thle enltire
s ions of the Irillouin --one into SUb-zones NiCu system. This result, claimed to be
and extra divisions of the energy bands thle first aoo i cat ion of the sIiperc< I
into subbands separa ted by small gaps, methond inrven ted by W. Kohn to a rea I sc s I
Perpendicular to the superlattice layers tenl, has been Submitted for Publication.
the effect ive mass depends onl thle curva- CRPONTNGFN
tore of thle subband; inl thle plane of the Wemflost northterly Prov-ince of the
Iavers it depends on the effectivye miass Netherlanlds i s Cr00 i rwen , wh icih LierVikc
in tire materials of the layers and is its niame from the "Vill l;i rollnira' i
therefore highly anisotrop .ic andi easi ly to the bishop of Uitrecht in 1]040 by Impciol
inveqtigated rising cyclotron resonance. Henry ITT. The city was wal led inl 125,,
he resul It s irs ing the same FTIR wavelIerig tir taken by thle Spanisit inl I1581), a rid rck*:i11-

show the an isotropy through a marlked angu - tureti inl I S- ).. Yhort lv a ft tV, inl II)
Ia r diepenidence anti dePilo;t rate t he the liii ivers it tv of C1rop irnigen w a fotIuIIILd
2-LIimens ional character of the sunerlat tice, anti qui cklv beemole onle of the reatest

Some of the above experiments requi red in iiirtpe , fam1Tous for its Olt'st and i rIll
htight magnetic fields. D~r. Harold Myron, I i bra rv
s;cientific coordinator of the hligh Mlagne- On a rain- free morn in ri(whiicih ;oon
tic Fieltd Labtiratory (IIIF.) , showed me chng ed) I met ir old acquarinotance, Prof.
tilec hvhr id magnet whiicih was develIoneti in A *.J. D~ekker , who contiricd eiV dowTI o1l
a - oint venture between Nijimegen anti MIT. narrow streets to the Sol iid S;tate iesi

lhiq system, capiable of producing the Laboratory, a division of the Mteritils
highest dic magnetic field outside the 11S, Science Center of the rDcves t 1, 1,ekcr
consists of a concentric pair of water- retrurneti to Grorinogen from tire HIS inl 1960~
coroletd coils surrounded by a surpercondiuct ing anti shortly after ber,,an the formiat i oit

mag!net, anti is capable of' producing a of tire cen'ter winich was o f f ic ialyI crrrtst i
2(, J field in a bore of 312mm. To Produce tOwet in 190(.
this field requires a Power of 6 MW pro- During tire past several years , olee
videti by two .3 MW power supplies which in coniunct ion with Dr. W.ii. de-leu and
produce' a 10,00(0 A current at 300 V. Thle Dr. F. Leenhorit s, Ilas strudio(d tue phrvsi cal
cooIi np, facilities consist of a 15(-ton pronerties of nematic l iquid crys;tals .
ice hunker andi two l0001(-gvpm water pumnnps. As is well known, thest, materials haxve
In addit ion to providing support for ex- a nemat ic phase betweri tire melt iri;g of
perimenters at Ni 'imegen, the INIME is open thle crystallIirie Sol idi at Ia1 anld tire orisri
to all physicists; of the worldl. of thle isotropic I iqirid phase it tire

h~ven higvher magnetic fieltds are being tranIsit ion temperatrure 'I -. lhvs Inst

ut iliz~ed by Prof. A.R. tie Vroomen anti measured the maynret ic srist pt nIhiil tI
Dr. A. van Devrsen who have been conduct - tiensi1ty and entropy of 11 ;trtruttirrilll
ing pulsed field tlellaas-van .lphen effect relatetd Schiiff',; bases (chainlikv orl ain
measurements. They ilischarge a large cnorpurnds with l9*( 1'Im -'l06C, ind
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460C < Tc < 118"C) inthe neighborhood Alloys of Li are also of interest
of the transition temperature. The re- to this group as shown by a recent pub-
sults for these compounds are interpreted lication (J. Phys. F 10 1177 119801)
as follows: (1) there appears to be a in which measurements -of electrical re-
relation between the value of the order sistivity and the Knight shift (change
parameter evaluated at Tc and the rela- of the required magnetic field for NMR
tive volume change at Tc; (2) the trends in a metal) in liquid LiCd alloys are
observed can only be accounted for by reported. The resistivity has a peak
a theory which includes flexibility of near 40 atomic percent Cd at which com-
the molecules; (3) the entropy change position the temperature derivative of
at T increases with chain length, a fact the resistivity becomes negative as is
whicE is not explained by a simple Landau to be expected in an alloy where the
expansion of the free energy in terms average valence is increasing from one
of the order parameter, to two. The Knight shift of 'Li varies

The elastic properties of these li- linearly with Cd content, but has a dis-
quid crystals are described by 3 constants continuity in slope at approximately
(not cubic symmetry) which relate to the SO atomic percent.
basic distortions of splaying, twisting At temperatures close to the liquidus,
and bending. Using optical-magnetic two different 7 Li resonances are sometimes
methods these constants, which are strongly observed; this is attributed to the
dependent on the temperature near Tc, presence of both liquid and solid particles.
have been measured for many of the same Similar measurements on LiMg alloys are
compounds. The results show that near being prepared for publication) and an
Tc the ratio of twist to splay elastic apparatus for measurements on LiSa alloys
constants increases almost linearly with is under construction.
the length-to-width ratio of the molecules. Insulating crystals have been exten-
Further details on all measurements are sively investigated by Dr. H.W. den Ilartog
to be found in two recent publications, who has published many papers on dipole
(J. Phys. IParis] 40 C3-291 119791 and interactions in rare earth doped materials.
J. Phya. [Paris] 46-989 [1979]). More A recent PhD thesis written by Y..J. Bijivank
details on the ela-tic constants in par- under the direction of Dekker and den
ticular are to be found in Leenhouts' Hartog looked at the crystal field split-
PhD thesis (F. Leenhouts, Dec. 14, 1979 ting in fluoTite type crystals. These
Univ. of Groningen). materials have a structure in which the

On the day of my visit, the depart- sub-lattice of negative ions has a simple
ment head, Prof. W. van der Lugt, was ill. cubic structure and alternate cubes are
His colleague, Dr. B.P. Alblas, told me filled with a centrally located divalent
about the work on liquid metals and alloys, cation. Introduction of a substitutional
X-ray diffraction has been used to deter- trivalent rare earth ion into a divalent
mine the structure factors of liquid Na, cation site gives an excess positive
K and C. at temperatures up to 423 K. charge which may be compeasated by an
With rising temperature, the height of extra F- anion located at the adjacent
the first peak gradually decreases and normally empty site in the center of
the following oscillations become more 8 F- ions. The excess charges attract
damped. A neutron diffraction determina- each other forming a local charge compen-
tion of the structure factor of Na was sation center; other charge compensation
in agreement with the x-ray results; that centers can occt. at larger distances.
for C. was in agreement only if the neu- Simultaneous doning with a trivalent
tron cross section was substantially rare earth ion and a monovalent alkali
modified. In further work, both x-ray ion can result in both donants occtrying
and neutron determinations of the struc- nearby suhstitutional sites and formation
ture factor were carried out over the of a more complicated R '-M charge
entire range of composition of NaCs alloys comnensation center. Biivank doped
with the results expressed as a set of CaF, SrFa, BaF, and Srcl with (di'
14 diagrams. A liquid binary alloy is and the alkali metal ions and subsequently
described by three partial structure published his findings in several research
factors which consequently require three papers of which the latest is thIs ,., P
independent measurements for a complete 17 37 (1978). Further work i% reported
determination. The x-ray data and neutron in his thesis where the relaxation, of
data are considered to be two of these; 44 of the ions in the vicinity of a
the third is a computer simulation according charge compensatior center are calculated.

to some model. Unfortunately, since the (Measurement by x-rays is not nos-ible
definition of the partial structure fac- because of the low concentration of cen-
tors is not unique, this leads to some ters.) Using these results with no
ambiguity, and results In large uncer- adjustable constants, Hilvank has calcu-
tpinties in these derived quantities. lated the first two magnetic crystal
(Further details can be found in Phyaiea field parameters as a function of the
97B 338 (19791). ionic radius of the alkali metal ion.
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Agreement with experiment is reasonable
for the first varameter BT but noor for
the next higher parameter B:. den Hartog
believes that the agreement can be improved
by including relaxations of more ions in
the vicinity of a charge compensation
center. Currently he is working at im-
proving the program since each point re-
quires several hours of machine time.
He also plans to perform ENDOR measurements
on the monovalent ions using a special
low-frequency setup at the University of
Delft in order to obtain an independent
check of the Gd 3 and Li displacements.

Groningen was my last stop in a tour
through the Netherlands. Judging by the
variety and intensity of the research I
saw, physics is very big in this relatively
small country. (John R. Neighbours)
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NEWS and Wittmaack will work on a department
[NOTES of physics extension of the SIMS program,

embarking on a combination of SIMS with
FRENCHt TAKE MANIATTAN the molecular beam epitaxy process which

will enhance the ability to examine semi-
A French firm has invaded the US conductor samples at various stages of

optical communications market to install preparation.
a 6.5-km fiber system in Manhattan. While Dr. Wittmaack has spent some
CIT-Alcatel, the leading French telecom- time in the United States he has decided
munications company, announced recently against Silicon Valley in favor of Europe
that it had beaten off competition-in- to pursue his studies.
cluding the giant ITT-to supply the link
to Western Union Cable and Telegraph Com-
pany. CIT officials believed that the sys- POLYMER LIBRARY ESTABLIStI)
tem, scheduled to begin operating in Jan-
uary, 1981 would be the first fully opera- A $100,000 library of documents and
tional optical fiber link in the US. pictures which will help scientists to

CIT is also supplying the second develop polymer products is to be set up
such link, an experimental one which the at Lancaster University. The library of
company sold to Western Union just over Polymer Applications, which is being
a year ago. Together with the new link, assembled by the chemistry and engineering
which uses light-emitting diodes to departments, is supported by the Science
convert electrical signals into light, Research Council and will include accounts
the experimental link, which uses laser of recent work in processes, materials,
diodes, was also to be put into regular and products involving plastics.
use. The director of studies in polymer

The great advantage of optical fiber science and technology, Dr. Roy Smith, said
systems for Manhattan derives from the that because polymer science was such a
fact that available cable ducts under new and complex field, understanding of
the city are physically crammed to capacity, its different processes and applications
so that it is now almost impossible to was still fragmented. "Scientists and
feed through standard electrical links, engineers in industry and higher education
Optical fiber links, however, can be made institutions are often involved in analyzinp
on cables 10 times smaller in outer diam- and developing separate parts of the overall
eter-allowing a hundredfold increase problem without being able to judge how
in channel capacity for the same duct developments in their particular field
cross-section, relate to work elsewhere."

The CIT system uses cables of 1 cm The library will consist of a series
outer diameter to carry 44 megabits per of case studies based on industrial products
second (672 telex channels). CIT supplied and will cover the selection and develop-
the input-output devices and the data ment of polymer materials explaining thc
management system for the link. The details of fabrication such as injection
company considers this first step in molding, extrusion, casting, and compres
the 11S market to be only a fundamental sion molding.
one and believes that the potential scale Actual examples will include train
of the market is huge. and truck cabs made from plastics, bulk-

heads anl aircraft floors, washin,-machine
tanks and containers to store acids. In

LONDON ATTRACTS "ION MAN" all cases the plastic products have been
found to have a better performance than

A leading world expert in the micro- those made from traditional materials.
analysis of semiconductors has been ap- The idea to set up the lIitrary follows
pointed ;ir John Cass senior visiting a recent visit by the Science Rescarch
fellow at the Ci t " of London Polytechnic. Council's polymer enineering directorate

Dr. Klaus Wittmaack, of Munich, to lancaster's polymer muse:-. a collection
is to spend the next year advancing the assembled by lr. Smith over the ,a~t IS
secondary ion mass spectrometry (SIMS) years.
technique which is considered crucial
to the development of future generations
of silicon chip technology.

The key to the initiative demonstrated
by Wittmaaci is the ability to detect
thie minute concentrations; of impurities
which determine the properties of silicon
chips---down to one part in a thousand
mi l I ion.
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OPERATIONS RESEARCH SOCIETY AWARDS, 1980 SPENDING RISTRICTIONS TIIREATIEN QUALITY
OF UK UNIVERSITY EDUCATION

A special meeting of the Operational
Research Society (ORS) of the United King- The UK University Grants Committee
dom was held at the London School of (UGC) has told the Government that lack
Economics on 20 Noyember 1980 for the of funds means that it will probably have
presentation of awards by the society's to abandon its traditional policy of main-
president, George li. Mitchell. taining excellence in all disciplines.

The Goodeve Medal was named for Sir Dr. Edward Parkes, chairman of the UGC,
Charles Goodeve, a founder of the OIN- who has warned that there may be less than
died in 1980. It is awarded in recogni- level funding for well-founded laboratories
tion of an outstanding contribution to for research. Parkes said that the re-
the philosophy, theory, or practice of sources are no longer likely to be avail-
OR in the form of an article published able to maintain fully the traditional
in the society's journal. This year's policy of working towards attainment of
award was to Adrian .1. Williams of PA excellence in as many disciplines as uni-
International Management Consultants versities might wish. Ile added !hat in
Ltd., for his paper, "From Planning Board the long run, smaller institutions might
to Welding Hlall: A Case-Study in OR/Client have to concentrate their particular
Involvement," published in November 1979 strengths in a limited number of fields,
(Vol. 30, pp. 941-952). The citation men- and that there would have to be more col-
tioned the "clear and at times vivid laboration among institutions.
exposition" which complemented a remark- According to the UC chairman, this
able piece of work. situation is without precedent in the re-

The Prospect Award is the only one cent history of UK universities, because
of the three presented by the ORS which heretofore change has been possible in
carries a cash emolument. This award is a system of increasing student numbers.
for a piece of work rather than for a In the future, however, resources for new
publication. The most likely candidates developments and activities will only be
for the Prospect Award have two distinc- found at the expense of others.
tive features. One is the team nature
of much of this work-and here is meant
not just an OR team, but an OR input to Till: CRISIS OF STAFF STAGNATION
a more widely based team. The second
is that such work is often the consequence University staffing levels are a
of a long-standing program and not just perennial problem in European higher edu-
a single project aimed at a single deci- cation, and a major headache among them
sion. It was awarded this year to 1).W. is the crisis over staff stagnation.
Sutton of the Corporate OR Department A recent report by the lurooean Science
of the British Steel Corporation for his Foundation warned there was a danger of
work on raw materials input in the making "irreparable" loss of research talent in
of stainless steel. Europe because too many academics were

The President's medal is also awarded in the younger age groups and new recruit-
for a contribution published in the rient was often far below the 3 percent
society's journal; ir a year when the per annum required to put this right.
Goodeve Medal has been awarded, the Presi- One of the countries highlighted was
dent's Medal is awarded for the contribu- West Germany, which is likely to provide
tion judged second best. It was awarded only about half of the rate of replacements
this year to Peter Doyle and Tan Fenwick demanded, To counter this, the Hteisenberg
(Univ. of Bradford Management Centre) scheme, named after the noted German phys-
and G.P. Savage (Yorkshire Bank) for icist, was introduced to provide new re-
their paper, "Management Planning and search posts and increase the academic
Control in Multi-Branch Banking," published pool by I percent a year.
in February 1979 (Vol. 30, pp. 105-111). Sadly it has proved to be anything
The paper describes a regression model, hut a success. This can he judged from
and the citation noted the care with the scheme's figures. A total of 150
which the variables had been chosen and posts were to be offered each year from
the thoughtful consideration of causality- 19-8. Last year only 57 applicants were
aspects that are often missing in such considered well enough qualified to fill
models-as well as the conciseness and these posts. Indeed, a maximum of 750
clarity of the writing. posts were to be introduced over a five-

Each of the winners gave a 30-minute year period, but by last year only 117
presentation of his work at the meeting. bad been filled.
(Robert U. Machol) The reasons for the poor response

are not hard to understand. Unlike Britain's
special release fellowships, which allow
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older academics to leave posts to conduct ONR COSPONSOREU CONFERLNCLIS
research, thus providing tenured jobs
for young workers, the German scheme OHOLO Conference on "Tiomimetic
directly provides places for young re- Chemistry and "rransition-State Analogs:
searchers unde-r the age of 3;. Consider- Annroaches to Understanu ng In:yme Catalysis,"
ing that the average age for finishing Zichron Yaacov, Israel. 2-25 March 1981.
a PhD is 27 in Germany, this gives International Conie, nct, on Creep
promising young scientists little time Fracture of Engineering Materials and
to gain a high reputation and research Structures, Swansea, UK, 24-27 March 1981.
output sufficient to satisfy the Deutsche Conference on Interfaces in (orinosite
Forschungsgemeinschaft (the DFG-a close Materials, Livernool, UK, 1-2 Anril 1)81.
equivalent to the United Kingdom's Science 2nd International low lemperature
Research Council) that they are worthy Biological Microscopy and Microanalysis
of a post. Conference, Camhridi'e, UK ot Ai rn 1 1981

Worse than that, the posts are limited 8th International Gas Bearing Syrn-
to only a five-year tenure; this provides nosium, Leicester, UK 8-10 April 1981.
little security for a researcher who International Seminar on the Role of
will understandably prefer more secure Finite Element Methods in Radiation
offers from industry. Physics, london, U1K 23-24 April 1981.

Symnosium on "Polymer liquid
Crystals-Science and Technologv,"

ONR[ STAFF (:[{.NXlE~ Portofino, Ital, 18-22 Maay 1981
International Symposium on Osteoporo-

We recently welcomed Commander sis, Jerusalem, Israel, 31 May-4 .lune 1981.
Richard F. Ashford, Surface Weanon Svs- International Symposium on locat ional
tems Officer, who came to ONR london from Decisions (ISOI.UE II), Skodsborg, Denmark,
the IS Navy Engineering Duty Officer, 1S-18 June 1981.
Mare Island, Vallejo, California, where Conference on "Modification of the
he had served as the assistant for combat Surface Properties of Metals by Ion Im-
systems and the director of the basic olantation," Manchester, IK, 24-26 June
course. In the nast month, we said fare- 1981.
well to two of our liaison scientists. 9th International Conference on
lr. Wayne V. Butt, who had been at ONR Operational Research, Hamburg, Germany,
Ii-ndon since ,January 1979, returned to 20-24 July 1981.
his nost as asssociate dean of the School International Symposium on Ilvdro-
of Oceanogranhy at Oregon State Iniversity. dynamics in Ocean ngineering, 'Trondheiri,

r. Moses A. Greenfield, who had spent Norway, 24-28 August 1981.
a sabbatical year with us, returned to NATO Advanced Study Institute on
the U1niversitv of California, Los Angeles, "Static and Dvnamic Properties of the
where he is nrofessor of radiological Polymeric Solid State," Glasgow, IlK
sciences. 6-18 September 1081.

TlE Ol-F.N'. NEW YEAR fIONOURS LISI

The following nersons in U1K univer-
sities, ;cience, and technology' have been
included in the 1.,91 New Year llonours
liet:

Knights Bachelor (KB): John Bertram
Adams, director veneral, European r ganl-
3Tton for Nuclear Research; Prof. lesmond
A. Pond, pre ident, Roval Coi-ege of
Pvchitrists. Order of the British Em-
p ire (: R): Prof. C,.S. lawes, director,
Nuffield lnstft-tefo edc] Research,
Oxford; If. Kay, vice chancellor, ]xeter
University;. O!rder of the British Imnire
(OB|I: A.M. Currie, secr(etary, Fdinburgh
Ulniversity; TM.R.irne Bever Professor
of Civil |Jn.ineer7,nManchester Ilniver-
site.
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European Visitors to the US Supported by ONR London

Visitor Affiliation Naq Laj.4lr.

MAY

Dr. D.E. Packham Univ. of Bath, School of NSWC, White Oak
Materials Science, Bath, UJK
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ONRL REPORTS
C-5-8 Simulation '80 Symposium by Richard I. Nance

This report of the Simulation '80 Conference held in
Interlaken, Switzerland on 25-27 June 1980, focuses on
the methodological and technological sessions. The report
is divided into four topical areas: (1) methodological
issues, (2) computing hardware, (3) computing software,
and (4) simulation applications. A concluding summary
draws a brief comparison between the current research
interests in Europe and the US.

C-7-80 International Union of Theoretical and Applied Mechanics:
3rd Symposium on Creep in Structure by Terry R. McNelley

The 3rd Symposium on Creep in Structures was held
September 8-12, 1980, at the University of Leicester,
UK. The Symposia in this series occur once every ten
years with the aim to review developments in the area
of creep and creep mechanics. As such, this Symposium,
with a total attendance of about 70, attracted many
prominent workers in this field. Over the years, emphasis
in this field has shifted from analysis of creep mechanics
toward the problems of cavitation, void formation, creep
cracking and rupture. This change is in part a result
of metallurgical developments leading to stronger, more
creep resistant materials but also less ductile materials.
This was reflected in this Symposium as half the papers
dealt with the various problems in the areas of cavitation,
creep crack propagation and rupture. Futhermore, there
was a significant input from Metallurgy and Materials
Science and the promotion of interaction between the
Mechanics and Materials Science approaches to the sub-
ject of creep was an important secondary aim of this
Symnosium.

C-9-80 Second International Conference on Superconducting

Interference Devices and Third .orkshop on Biomagnetism
by John R. Neighbours

This report covers the conferences on superconducting
quantum interference devices and biomagnetism held in
West Berlin on 6-9 May 1980. Subjects discussed were
junction physics, junction and circuit noise, fabrication
of junctions and circuits, high and low frequency applica-
tions, and applications. Ten invited and 62 contributed
papers were presented at the SQUID conference.

C-10-80 Meeting on the Physics of Transition Metals Leeds, UK,
18-22 August 1980
John R. Neighbours for Dimitris Papaconstantopoulos and
Barry Klein

This report covers the conference on transition metals held
in Leeds on 18-22 August 1980. Subjects covered were band
theory, ferromagnetism, ultrasonic attenuation, neutron
scattering, magnetism, Fermi surfaces, positron annihila-
tion, lattice dynamics and heats of formation. The
meeting included 25 papers, 4 poster sessions and a
panel discussion on magnetism in metals.
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R - 2- SO1 1 ne rgy from tile Bowel s of thle Iart h-Volcanlism and its
Uses in Ice]land by Robert I , Macho I

Iceland is far ahead of thle rest Of the World ill the Use
of geothermal energy for hot water and space heat jug , hut
they have 'run into severe di fficul ties in generat ing elec-
tricity from this source. The present report describes
these difficulties and some of the people involved.

R- 3-80 KeY Organizatitonal and Management Research Thrusts in
lurope 1wJ C Hunt

A sabbatical at the Univers ity of Ast on Manavoement Centro,
Birmingham, 11K and visits to other similar 1UK and Outch
centers revealed maijor thrusts in the nature of organ i:a -
t lona2 and management research in JLurope.

In general , there is cons iderable research of tli s kind
heing conducted in [urope . Its flavor is summar ized in
this report.

The work differs from that homeg done in the United States
in a number of ways . One is t he emphas is onl cross- nat jonal
studies . The1re are a number of such I uropean proj ects
invo lvi ng central i ed research d-s in'1s hut decent ral i :ed
funding and implementat ion modoes across inst itut ions in
different countries. loile such lese:trch is donle in
the WS, it does not p1 iV theV doP i TiaTt 1role dePonls tlrated here.
Neither is the CentraJl i :eJd e-iVen, de(cent r:1i V-l imlp11 men -

tation mode common.

A second di ff'erence is the ernhas~z r~r no resirch concern in),
Work place p:'rt icipIt inn. thilil 1:7t inl the IS1 such
schemes are commonil ace illn iron. I (hiii differenJce' il
in the wav leadership rese(arch i- trit i (d ill 1i ope andl, the
11",. Such worl, is more Iieteroeeneou)l in I ulrine Alld (1
frequent lv treated as part of ainothii 1project, not 105 .1
research1 area inl its, owni tPti- in thle ;1-

Nil %-n arine cinein S outhern hWalc I 1, hin % hurt

Mlarine science, prograM5 ire c()I it-lit(e 11 11n th it its of
Swansea and ( ardi ff. Ma1;rine rcen ili1 I biTOi Lriii ilu inl
thle tlepir'entq of OL~io' ibs ii it 'I ,LII 1,'i:I enl -
neeriny, economics, eo , YV ret1-il CVi Ald n)ICt ri
science, mechainical sTeiP 1iT , iv 1i Ill iTYen o Ioev\
and zoologv at theIn- jer s ~ ,i t n11l c "t 111cii,
Departmnent of far it irne iid ie- i T Inh ;i i v t I 1 ci' e
of Wales; in iaidjff lsre-ir - 1. :iiid i oi pinerams,
iti marit irl teCbTnoloi-V , riai iit, inlipis Iiirlinco-

ITerCe , sea Ia n oI L 13ii 3711 il )Tl 11 L -, r~ai ri

ICVnOTI2 , and( M--lio re-ten(TIn vvi '- ( Si lin ea and
Brj;tiil (hanoi sc i l i '0IL ' i ls itil , i i in the,
GeonoI' v lienar-t"'ent nf the llnivei'-itv in liev if VWales in
(a;Ird i ff.
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C-8-80 5th International Conference on Marine Corrosion
and Fouling by E.C. Haderlie and R.C. Tipper

This is a brief account of the Fifth International Congress
on Marine Corrosion and Fouling held in Barcelona in May
1980. A list of the Papers Presented is included, however,
no abstracts are given for the preprints of all papers have
been Published and distributed.

C-12-80 lIuropean Workshop in Leadership and Managerial Behavior-
Hniversity of Aston Management Centre by J.G. Hunt

A sabbatical at the University of Aston Management Centre,

Birmingham, UK, and visits to other similar UK and Dutch
centers revealed major thrusts in the nature of organiza-
tional and management research in Europe.

In general, there is considerable research of this kind being
conducted in Europe. Its flavor is summarized in this report.

The work differs from that being done in the United States
in a number of ways. One is the emphasis on cross-national
studies. There are a numb-er of such European projects
involving centralized research designs but decentralized
funding and implementation modes across institutions in
different countries. hile such research is done in the US,
it does not Play the dominant role demonstrated here.
Neither is the centralized design, decentralized implemen-
tation mode common.

A second difference is the emphasis on research concerning
work place participation. Though rare in the US, such
schemes are commonplace in Europe. A third difference is in the
way leadership research is treated in Iurope and the US.
Such work is more heterogeneous in Elurope and is frequently
treated as part of another project, not as a research area
in its own right as in the US.

R-5-80 A Partial Review of Marine Science in Western l-urope by
Wayne V. Burt

This review contains short summaries of marine research and
comments on thesl activities. Each country summary is
followed by a series of discussions of individual centers of
marine research. The discussions include the research
programs, sources of funding, key personnel, trends and
comments. The review is essentially complete for Spaii,
Portugal, and The Netherlands, and partially complete for
the UK and France.

R-7-80 Research Policy in the Federal Republic of Germany by
W..J. londe'll, Jr.

The research policy of the Federal Republic of Germany
as described in Bundesbericht Forschung VI, 1979 is
abstracted and compared with trends in the OE(l1 nations
as described by the OECID Committee for Scientific and
Technological Policy, 1978. funding estimates for Rfl) sector,
are given. Lists are given of the Big Science establish-
ments, the Max-Planck institutes, and Franhofer institutes.
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